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MILLWRIGHT 
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SAFETY , ■ » • ' 

General Safety •« 
Hand Ibol Safety 
Power jool Safety 
Fire Safety 

Hygiene Safety • - 

Safety and Electricity 

Fire Types and Prevention » 

Macl^ine Safeguarding (includes OSHA tfandbcxDk) 

EtOTUCITy/ELECTRONICS ^ " ^ 

Basics of Energy ' ' y • 

Atomic Theory * 
Electrical Conduction . ♦ 

Basics of Direct Current 
introduction to Circui)ts 
Reading Scales 

Using a V.O.M. ' . • • - " 

CHM'S Law 

Power and Watt's Law 

Kirchoff 's Current Law " \ 
Kirchpff's Vbltage Law 
Series Resistive Circuits 
Parallel Resistive Circuits , 
Series - Parallel Resistive Circuits 
Switches and Relays , 
Basics of Aitemating Currents » 
Magnetic ^ , • , 

COMPUTERS ' 

Digital Language 
Digital Logic 
CoTputer Overview 
CoiTputer Software , 

TOOLS 

Boring and Drilling Tools ' ' 
Cutting TbolSr Files and Abrasives, 
Holding and Fastening Tools 
Fastening Devices 
Basic science - Simple 'Medhanics 
Faste'nei^s ' , 



DRAFTING 



Types of Drawing and Views - 
Sketching 

Blueprint ReadiiSg/Vtorkxng Drawings 
Working Drawings for Machines and Welding 
Machine and Welding Symbols 
Blueprint Iteading, Drafting: 
Blueprint Residing, Drafting; 
Blueprint Readi^ig, Drafting: 
Blueprint Reading, Drafting: 
Blueprint Jteijdingv Drafting: 
Blueprint Reading, Drafting: 
blueprint Reading, Drafting: 
Blueprint Reading, Drafting: 
Drafting, Machine Features 
Drafting, Measurement 
Drafting, Visualization 



Basic Print 
Basic Print 
Basic Print 
Basic Print 
Basic Print 
Basic Print 
Basic Print 
Basic Print 



Reading 
Beading 
Reading 
Reading 
Reading 
Reading 
Reading 
Reading 



HUMAN RELATIONS 

Communications Skills . * - 
Feedback , 
-Ijjdividual Strengths 
Interpersonal Conflicts 
Group Problem Solving 
Goal-setting and Decision-making 
Worksite Visits 
Resumes 
Interviews 
Expectation 
Wider Influences and Responsibilities 
Personal Finance 

BOILERS 



Boilers - 
Boilers - 
Boilers - 
Boilers - 
Boilers - 
Boilers - 
Boilers - 
Boilers - 
Boilers - 

TURBINES 



Fire Tube Types 

Watertube Types 

CcSistruction 

Fittings 

Operation 

Cleaning 

Heat Recovery Systems 
Instruments and Controls 
Piping and Steam. Traps 



Steam Uirbines 
Steam TUrlpines 
Steam Turl^ines 
Steam Turbines 
Gas TlirTjines 



Types 

Conponents 

Auxiliaries 

Operation And Maintenance 
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PUMPS J. . 

Punps - IVpes and Classification 
'Runops - Applications 
Puinps - Construction . 
Punps - Calculating Heat and Flow 
Pumps - Operation 

Punps - Monitoring and Tr6ubleshooting 
Punps - Maintenance 

COMBUSTION 

Canbustion - Process 
Combustion - Types of Fuel 
CciTt)UStion - Air and Fuel Gases 
Combustion -vHeat Transfer ' 
Combustion - Wood 

GEN^TORS ' . ' 

Generators r lypes and Construction 
Generators - Operation. 

FEEDWATER 

Feedwater - Typ^ and Equipment 
Feedwater - Water Treatments/' 
Feedwater - Testing 

AIR COMPRESSORS 

Air Compressors - Types ' , 

Air Coropr^ftsors - Operation and Maintenance 

STEAM 
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Steam - Formation and Evaporation 
Steam - Types 
Steam - Transport 
Steam - Purification 

MISCELLANEOUS ' 

Installation - Foundations ' 
Installation - Alignment 
Circuit Protection 

Transformers . ' ^' 

Trade Terms ' • . . 

TRADE MATH , • 

' » 

Linear - Measure • . ; 

Whole Numbers ' ' 

Additional and Sulptiractidn of Common Fraction ^hd Mixed Numbers 

Multiplication and Division of Commott Fractions and WHole and 

Mixed Numbei;'s . ° \ 



16 .'5 Compound Numbers . 

16.6 . Percent * * ■ * . 

16.7 Ratio and Proportion 

16.8 Perimeters, Ai^ as and Volumes 

16.9 . Circumference^and Wide Area o£ Circles 

16.10 Area of Plane, Figures and Volu^s of Solid Figures 

16.11 Metrics 



HYDRAULICS 



17.1 


Hydraulics 


17.? 


■Hydraulics 


17.3^ 


Hydraulics 


17.4 


•. 'Hydraulics 


1.7.5 . 


Hydraulics 


17.6 


Hydraulics 


17.7 ■■■ 


Hydraulics 


17.8 


Hydraulics' 


' r7.9 


Hydraulics 


n.io 


■ Hydraulics 


17.11 


Hydraulics 


17.12- , 


Hydraulics 


^7.13 


^ Hydraulics 



^4 - 

- Lever 

- Transmission of Force ' - 

- Symbols 

- Basic Systems / 

- Pumps 

- Pressure Relief Valve 
~ Reservoirs 

- Directional Control Valve 
-"Cylinders 

- Forces, Area, Pressure 

- Conductors and Connfectors 

- Troubleshootingx 

- Maintenance 



METALLURGY 



18.1 



Included are ILS pac-Kets: 

3010 . 
, ' W 3011-1 

W 3011-2 /> 
MS ^001 (1-3-4-8-9-6-7-5-2-9) 
9200, -9201 



PCWER DRIVES 



19.1' 



101. A-B-C-»^E 

102 . c-i>e; 

103 . ■ B-C-D-E 

104. A-C-E-F-G-H-I-J 
107. A 

"108. A 



WELDING ^ ' 

: 20.1 602. A-B-C-D-G-I-L-M 

603 . A-B-F-G-I 

W. 30U-1 refer to MettSllurgy 18.1 
We. MA-18 
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supplementary. reference* directory 



Note: All referenqe packets are numbered on the upper right-hand corner of the respective cover/page./ 
Description " 



Supplementary 
Packet i . 



13.1 
•13.2 
13.4 
13.6 
13.7 

13.^3 
13.5 



Related Training Module 

— ■ ■ 'i — ' — '• — — — "" — ' • — " — 



. 1.8 


Concepts & Techniques of Machine Safeguar'ding, U.S.D..L. , 0,S.H.A. 


1 .8 


Machine Safeguarding 


12.1 


Correspondence Course, Lecture .1, Sec. 2, Steam Generators, Types 
of Boilers I, S.A.I.T., Calgary,'' Alb&rta, Canada 




Boilers^ 


Fire Tube type 


12.2 


Correspondence .Course, Lecture 2, Sec. 2, Steam Gefierato(rs; Types 

. of Boikefs U,. S-. A.I. T. , Calgary, Alberta, Canada*^ '/ 

•. ■ ■ • ' • ■ ' /■ 


7.2 


Boilers, 


Water Tube Type 


12. J 


Correspondence Course, Lectgre, 2,. Sec. 2,^Steam Generators, .-Boiler 
Construction fit^Erection, S.A.I.T., Calgary, Alberta, Canada 


l\6 


Boilers, 


Construction 


12.4. 


CotJrespondence Course, Lecture 4, Sec. 2, Steam Generators, Boiler 
Fittings* .11, S.A.I.T., Calgary, Albert^, Canada • ' 


1 A 

1 A 


Bailers,, 


Fittings 


12.4 


Correspondence Course, Lecture 4, Sec. 2, Steam Generators, B.oiler 
Fitting I, S.A.I. T., Calgary, Alberta, Canada , . 


7.4 


Boilers, 


Fittings 


12.5 


Correspondence Course, Lecture 10, Sec. 2, Steam Generation, Boiler 
Operation, Maintenance, Inspection, S. A. I. T. , Calgary, Alberta, 
Canada 


7.5 


Boflers, 


Operation 


) 

12.7 


Correspondence Course, Lecture 3, Sec. '2, Steam Generation, Boiler 
Details, S.A.I.T., Calgary, Alberta, Canada 


7.7' 


Boilers Heat Recovery 
Sy^tqms . - 



Correspondence Course, Lecture 9, Sec. 2, Steam Generator, Powec 
Plant Pumps, S.A.I.T,, Calgary, Alberta, Canada 



Correspondence Course, Lecture 6, Sec. 3, Steam Generators, Pumps 
S.A.J.T., Calgary, Alberta, Canada 



PUMPS 

9.2 
9.4 
9.6 
'9.7 

9.3 
9.5 



Types & Classifications 
Applications 
Calculating Heat & Flow 
Mon i tor-i ng & Troubl eshooti ng 
Maintenance ' 



Construction 
Oper^ition , 
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. SuppJementary 
' Packet I' 

- 14.3" . ' 
:12.8.' ,-. 



■ . 15.3 
^ 15,4 

■ * . 

16,2 
^^li).2 

'v'i/.l 
17.2 



Description .^ . ; .^V , - ..1' 

• Correspondence Course, Lecture Sec. 3^ Stpani Generators;, St^m . 
; Generator Control Sv SyA> 1 .T. Calgary Alberta, Canada ' . 

•Correspondence Course;. Lecture 1 1 , Sec . 2 , ;S team !v Generators , 
?'\ pi njg I i i : S . A . I .,T.- ^• C»l gfiiry, A1 berta , Canada 

Correspondence Course^ VLecture'-r.ISec.:^^^^^^ Prime Movers, &; Auxil>- ' 
iaries, Steam ''Tw.rb.ines,:. sVA. I J.-^ Calgary;/ Albe^^ 

Correspondencfe Course, Leetui^e' 4, S6c., .3, Prime Movers , Ste^m 
Turbines , J, S.A.-r.T. > ,Calrgary*,/At'b^^ 

Correspondence. C-ourse, Lecture 2, -Sec.. 4,, .prime Movers & Auxil- 
iaries, Steam. Turbine Auxllianes, S^^ Alberta,. 
"Canada^ . ■ ' " ,.. • . '\,-:r. V"' ' ' * . ■ 

Corrersp9ndence;.Course, LectUi^^^^^^^^^^ Movers, Steam 

... Turbine^ dperation: & M.ainteh^nce> ,5,A;I.^T-i Calgary, Alberta, 
Canada'^ /. V;'. ^ ■ . ^ 

Carrespondence (^o/yjr^e,. Lectu)^^ 8> Sec. 3, Prime Movers, Gas 
Turbines^ S.M]:/I*v^ Canada 
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Boi lers" Fired with: 

:o.s.u,,"i:975; 



-Bark Residues, D.D. Junge^ F.R.L., 



C^r>'e^spOndGt!C(i Course, Lecture. 5, Spc. 2, Steam Generators , Fuel 
.Con)bustl;ony;;S.A,I..T.', Calgary, Alberta, Canada 

I- ' * ■ ■ . .■ 

Cqr-respondence Course, Lecture 5, Sec. 2, Plant Services, Fuel 

• & Combustion, S. A. I .T. , Calgary, Alberta, Canada 

Correspondence Course, Lecture 12, Sec. 3, Steam Generation, Water 
Treatment, S.A.I.T... Calgary, Alberta, Canada ■ ' 

Correspondence Course, Lecture 12, Sec, 2, Steam Generation,-' Water 
treatment, S.A.I.T,, Calgary," Al be r,t a, Canada ' , , 



, Related^ Training Module 

14.3 Steam Transport . 
7.8 "Boilers, Instruments & , 
. , Cpntrols 

• 14.4- Steam Purification 

■' ■ . ' ■ 

8,1 Steam Turbines, Types. 
/ 8^.2 -Steam Turbines, Components 
8.3 Steam Turbines, Aiyci liari.es 



8.4' Steam Turbines, Op-eration ' 
., , &f Maintenance . .' 



8.5 • Gas* Turbines .. ' ' ' 
10*2 Combustion Types of Fuel 
10.2- Combusjtioh Types of Fuel 

V 

10.3 ; Combust^ion Air Fuel .Gases 

12-1 Feedwater, Types & 
Operation 

4 

* 

12,2 Feedwater, Water 
t Treatments 
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.Supplementary 
Packet # 



17.3 
8.1 



18.1 

18.2 



19.1 
19.1 

20.1 
2.1.1 

22,1 



Description ' , ^ 

Correspondence Course, lecture 7, Sec. 2, Steam Generators, Boiler 
Feedwater Treatmei^t, S.A.I.T., Calgary, Alberta, Canada 

Correspondence Course, Lecture 2, Sec. 5,' Electricity, Direct 
• Current Machines, S.A.I.T;, Calvary, Al berta,* Canada . 

Correspondence Course, -lecture 4, Sec. 5, Eleqtricity, Alternating 
Current Generators, S.A.I.T,, Calgary, Alberta, Canada 

Correspondence Course, |.ectur& 5, S6c. 4, -Prime" Movers & AuxiVr ^ 
iaries. Air Compressor 1, S.A.I.T,, Calgary Alberta, Cahada** 

Correspondence Coui^se, lecture 6, Sec. 4,. Prime Movers & Auxil- . 
iaries. Air Compressors iT^S.ift. I .T. , Calgary, ^Alberta, Canada 

Basic Electronics, Power;. Vansf ormers , EL-BE-Sl 

t 

Corr^pondence Course, Lecture-G, Sec. 5, Elfictrvcity, Switchgear 
& Circuit, Protective Equipment, S.A.I.T., CJalgary, Alberta, 
I Canada .1 

' Correspondence Course, Lecture 10, Sec. 3, Prime Movers, Power 
Plant Erection & Installation, S.A.I.T., CalgBry, Alberta, Canada 



Related Training Module ' 
12.3 'Feedwater, Testing 



11.. 1. Generators, Types & , 
Construction I 

11.1 Generators, Types & '/ , 
^ Construction 

18.2 Generators, Operation 

, 13M Air Compressors, Types • 
if 

13.1 Mr Compressors, Types 
\13.2 Aii^ Compressors, Operation 
& Maintenance 

15.4 Transfortners 

.15.3 Circuit Protection 



15.1 Installation Foundations 
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RECOMMENDATIONS FOR USING TRAINING. MODULES' 



9 

The following pages list modules and their corresponding numbers for this 
particular apprenticeship trade. As related training classroom hours 
vary for different reasons throughout thV^state, we recopunend that 
•the individual, apprenticeship committees divide the total /'packets to 
f%. their individual class schedules./ 



There are over 130 modules available. Apprentices can complete the 
whole 'set by the end c^f their indentured apprenticeships. Some 
apprentices may already have knoyiled^e and skills that are covered 
in particular' modules. In t^fos]p "ca^'es , perhaps credit could be 
granted for those subjects, Vllowing/^pprentcies to advance to .the 
remaining modules, ' : 



We suggest the the apprenticeship instructors assign "the modules in 
numerical order to make this learning tool most effective. ' 
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SUPPUNENTARY INFX)RMATION 



» .ON CASSETT^ TAPES 



Tape 1: Fire Tube Boilerg^- Water Tube Boilers 

and Boiler Manholes and Safety Precautions 



Tape 2: Boiler Fittings, Vaives, Injectors, 
Punps and Steam Traps 



Tape 3: Canbustion,- Boiler Care and Heat Transfer 
and Feed Water Types 



Tape 4: Boi;|^r Safety and Steam TUrbines 



NOTE: 



The above cassette tapes are intended as additional 
reference material for the respective modules, as 
indicated, and, not designated as a required assignment. 



Modules 18.1, 19.1, and 20.1 have been omittfed because they contain 
dated materiaj.s. - . ' * • 
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LINEAR -'-I^MEASU^tEMENT 



tt t ■ 0 





• 

/ . 


\ 

( - 




Goal: 


Performance Indicators: 


The apprentice vf\\l be able to 
use the concepts of linear 
measurepent • 


1. Read linear measurement 
to 1/32". 






• 


. . ' A 




• 

* 
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INDIVIOUAllZiBD LEARNING SYSTEMS 



Intaxjciuction 




MATH 

LINEAR MEASUREMENT 



Fundamentdl to any industrial vocation is the measurement of linear or straight' 
line distances. ' Tjiese measurements may be expressed in one of two systems. 
Apprentkes for the most part still use the more familiar British system (of 
which the yard is the standard unit oi^ength) although the metric is rapidly 
gaining popularity in th§ United States.} The problems in this module will assume 
the use of the British system. 



INDIVIDUALIZECT LEARNING SYSTEMS 




This study guide is designed jto help you successfully complete this module. Check ^ 
offVhe following steps to completion as you finish them. - 



STEPS TQ COMPLETION. 

1. ' FamiliarizTy&HE^elf with the Goal and Performance Indiqators on the 

title page of this module. 

» ■ ■ * 

2. "Read the Introduction and study the information section of the module. 

It is intended to provide you with the math skills necessary to 

♦ 

sucessfully complete the assessment portions. 

3. ^ Complete the Self Assessment section of the module. You may refer to 

the Information sect.iop.^q^r help. . ' 

ft 

4. Compare your Self Assessment answers wit'fi the correct answers on the 

Self Assessment Answer Sheet immediately following the Self Assessment 
exam. If you missed more than' one of the Self Assessment exam questions, 
go back and re-study the necessary •p6rtions of the Information sectton, 
or ask your instructor for help. If you missed one or none of these 

problems, go on to step 5. 

\ 

5. . Complete the Post Assessment section of the module. Show your answers 

f % ' 

'-to the instructor. It is ¥ljcofnmeneded,that you score 90% or better on 
those Post Assessment exams with 10 br more problems, or miss no more 
than one problem on those with fewer than 10 problems, before being 
allowed to go on the next math module. 

♦ \ 
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Ii^fbrmation 




TABLE ©"F LINEAR MEASURE 



12 inches 
3 feet 
5 1/2 yards 
40 rqds 



= 1 foot 

= 1 yard 

= 1 rod 

« 0 furlong 



'8 furlongs « 1 mile 



Apprentices have as a basic tool, a 4teel rule that measures to the nearest one- 
thirty-second (1/32") of an inch. In most shops a tolerance of 1/32" is allowed 
im rnost measurements. 

To read measurements, merely calculate where on 'the rule the mark falls. 

I 
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INOIVIOUALIZED LEARNING SV^EMS ^ 




ssmcnt 




Read the distance from the start of the ruler to the letters A^through 0* to the 
nearest 1/32" and place your answers in' the assigned .space below. * 



8 
16 



lLl 



Fl 



1 



lU 



ilL 



B . 



2 




e=" 



3 



H= 
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rNOlVIDUAUZEO LEARNING SYSTEMS 



Self Assessment 
flnswers 





4. 


6/8 f 3/4 




1 1/2 : 




2 1/8 


D. ' 


3 V16 


E.' 


3 3/8 


^.-^ 


^3 3/4 , ' 


G. 


4 5/16 


H. 


3/32 


I. 


17/;32 




i .' 


J. 

• 


1 15/32 


K. 


2 15/32 


L. 


2 31/32 


M. 


* 

3 3/8 




/ 


N. 


3 9/16 


0. 


4 1/32 



1 



0- 
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INDiyiDUAUZED LEARNING SYSTEMS 



3. 



Post 

Assessment 




4 

Find the length of each of the following line segments to the nearest 
(Always measure from the Inside of end mark on the line segments.) 



.1/32". 



A) 



B) ; 
(- 

0 

I— 

D) 
t) ' 



f 



A'' 



B = 



C « 



♦ \ 



D = 



E « 



X 



\ 



Draw a line segment equal to eachof the foil owin.g lengths to'Jhe nearest 1/32". 
^Use the given end mtk as the left end mark for. the segment. ' " 



Example: . 3" 



-1 



A) 3 1/2" 



B) 6 1/8' 



C) ^4 3/32" 
I 

0) 1 5/8" 
I 

E) 5 5/16" 
' I 

F) 7/16" 
I- • 

G) 1/2" 



I) <*/36" 

1/ 

J) 6/8" 
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16.2 



WHOLE NUMBERS 




Go^l: 



\5 

The apprentice will be able to 
compute with whol6 numbers. 



Performance Indicators: 

1, Add whole numbers. 

2, Subtract whole numbers. 

3, Multiply whole nuDbers. 
A, Divide whole numbers. 



INDIVIDUALIZED LEARNINQ SYSTEMS 



Inboduction 




If an apprenticeJln any of today's skilled trades -is to achieve his or her goal of 
becoming a top-flight Journeyman, he or- she must have a good working knowledge of ' 
basic mathematics. Problems involving coirmon and decimal fractions, percent, 
ratio and proportion, compound numbers, and .areas and voluifies are regularly 
encountered in the trades. Because of their Importance to the apprentice, these 
basic concepts are taken up in turn In subsequent modules of this unit. The 
^present module -provides a review of the addition, subtraction, multiplication and 
divisiin of whole numbers— numbers that do not contain fractions and that are not " 
in themselves fractions. 
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INOiVIDUAilZED LEARNING SYSTEMS 



Study Guid€ 




This study guide 1s designed to help you successfully complete this module. 
Check off the following steps to completion as you finish them. 

STEPS TO COMPLETION 



1, 



3. 



Fami 11 ah ze yourself with the Goal and Performance Indicators on the 
title page of this module. 

Read the Introduction and study the Information section of the module. 
It Is Intended to provide you with the math skills necessary to 
successfully complete the assessment portions".^ 

Complete the Self Assessment sect1on%f the module, you may refer to 
the Information section for help. 

Compare your Self Assessment answers with the correct answers on the 
Self Assessment Answer Sheet Immediately following, the Self Assessment 
exam. If you missed more than one of the Self Assessment exam questions, 
go back and re-study the necessary portions of the Information section, 
or ask your Instructor for help. If you missed one or none of these 
problems, go on to step 5. ' 



5. 



f 



Complete the Post Assessment sectlon^f the module. Show your answers 
to the Instructor. It Is recommendecj that you score 90% or better on 
those Post Assessment exams with 10t)r more. problems, or miss no more 
than one problem on those with fewer thariJO problems, before bping 
allowed to go on to the next math module. 
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Information 




WHOLE NUMBERS ' , 

A whole number Is any one^of the natural numbers such as 1, 2, 5, etc. Numbers 
represent quantities of anything, they can be added, subtracted, multiplied or 
divided. 



ADDITION . - - 

Addition Is the.process of combining two or more quantities (numbers) to find a 
total. The total Is^called the sum. Addition 1s Indicated by the iJlus (+) sign 
and may be written as 2 + 2. The sum ir^y be Indicated by using the equal («) sign. 
Example: 2 + 2 = 4., Another way of writing "the same thing showing the sum of 4 Is 
. 2 . . ■ • . 

tl ' 
. 4 . ■ . 



The following problem Is Included to refresh your memory of basic addition in trade 
terms. * 



ADDITION PROBLEM 

Three bricklayers working together on a job each laid the following number of brick 
in one day. First bricklayer laid 887, second bricklayer laid 1123, and the third 
bricklayer lafid 1053 brick. How many brick did all three lay that day? 
Answer: 887 + 1123 + 1053 « '3063 brick 



o 
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SUBTRACTION ' , < 

Subtraction is the process of taking something away from the total. The portion 
which is left after taking some away is called tfie difference. The sign which 
indicates that one' quantity (number) is to be subtracted from another is the 
minus (-) sign. Example: 6 t 4. In this example, 4 is being subtracted from 6. 
The difference is 2 or 6 - 4 • 2. Another way of writing the same thing is: 

0 

' ' ' ' I I M I I I II , , ■ „ ,. , ^ 1. , ., „ 
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SUBTRACTION PROBLEM 

A mason ordered 75 bags of cement and used 68 bags oh the job. How many bags of 
cement were left? 
Answer: 75 - 68 » 7 bags 



% 



MULTIPLICATION 

Multiplication 1s the process of repeated addition using the same numbers. For 
ej^ample, if 2 + 2 + 2 + 2 + 2 were to be summed, the shortest method^ would be to 
multiply 5t1mes2 to get the total of 10. nhe sign used to indicated multiplication 
is the times (x) sign. In the previous example, 5 times 2 equals 10, would te 
written 5 x 2 « 10. This may also be written as: « 



X 5 
10 



MULTIPLICATION PROBLEMS 

If a bricklayer can lay 170 brick an hour, how many brick would be laid in four 
hours? o 
Answer: 170 x 4 « 680 brick 



Onety^e of brick cost $9 per hundred. If 14,000 brick were ordered, how much would 
they cost? 

Answer: $9 x 140 » $1260. Note: The brick were 9* each, $9 per hundred or $90 
per thousand. Therefore, the answer could have been determined by multiplying 
M X 14,000, $90 X 14 or*^ x 140. 

DIVISION . , . . 

Division Is the process of finding how many times one number Is contained within 
another number. The division symbol is {-), For exampleift when we wish to find how 
many times 3 is contained In 9, we say 9 divided by 3 equals 3 or 9 7 3 « 3. The 
answer is called the quotient. If a number is not contained In another number , an 
equal number of times, the amount left over is called the remainder. The following 
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problem illustrates such a situation: 9 7,4 « 2 with 1 left over. For purposes of 
calculation, the problem is generally written this way: * 



4/Tor 2 1/4 
8 

T remainder 



0 / 
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DIVISION PROBLEMS , / 

was 56 in., what would the hiaight of eachr step te? 

Answer: ^7 . 
8^ or 7 in. 



If a brick veneer wall requires five brick to 

feet would 587 cover? 

Answer: 117 2/5 sq. ft. of wall 5/W 

5 

35 



ay up 1 sq. ft., how mafty Siquare 



3U 



Listed below eaph problem are four possible answers/ pecide "which of the four is 
correct, or most nearly correct; then write the letter for that answer in the blank 
space to the left of the problem. - ' , 

\ ■ ■ ■ • 

1. ' The estimated co§^: of £| roof on a small building was $1 ,553. The actual ' 

cost was $1 ,395. What was the amount saved? ' 

a. $146 c. $168 

b» $158 d.- $185 

2. A contractor buys 637 ft. of eaves trough for a four-family apartment. 

On completion of the job, he finds he has 48 ft. ofJ?he trough left. Hqw 
many feet of the material has been used? / ^ 

a. 569 c. 589 ^ 

b. 576 d. 598 

3. A contractor buys 400 sacks of rock for three different jobs. On the first 

job he uses 78 sacks; on the second, 85 sacks; and on the third, 205 
sacks. How many. sacks are left? 

a. 30 ' c. 32 

b. 31 d. '33 

4. A contractor's bid on a school building is $78,265. When one wing is 

omitted to cut costg, he is able to cut his bid by $16,228. What is 
the new figure? 

a. $60,039 ^ c- $62,037 

b. $61,038 d. $63,063 

5. If a dealer gets a shipment of ^4,000 lbs. of tile, how many tons does 

he ireceive? . ■ \ 



^. a. • 12 c. 120 ' 

b. 24 . d. 240 . ^ 

6. , A roofer works 40 hours at $3.00 per hour and 10 hours at $4.00 per hour. 

How much does the roofer earn? 

a. $140 c. $160 

b. $150 ■ d. $170 



If a bundle of ro^k lath weighs 35 lbs. and It 1s permissible to place 
700 lbs. on any one area on a floor, how many bundles can be placed on' 
any one area? . * ^ 

a. 20 c. 24 ' 

b. 22 d. 28 

If '5 lbs. of putty are required to Install one light of glass, how many 
lights can be Installed with 85 lbs? 

a. 16 c. 18 

b. 17 d. 19 
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Self nssessment 
Answers 




1. b 



2. c 

3. c 



4. c 

5. a 

6. c 

7. d 

8. b 



7 
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Post 

Assessment 




Listed below ejich problem are four possible answers. Decide which pf the four is 
correct, or most nearly con^'ctT^therTwH^^ 
space' to the left of the problem. 



1. 



* 

2. 



686 + 240 + 1,320 +1^ + 400 = 

a. 2,452 ' • c. 2,662 

b. 2,653 ' d. 2,762 



16 + 480 + 26 + 15 + 6,000 = 

a. 6,436- , c. 6,536 

b. 6;437 • . d* 6,537 



4- 



3. 



29 + 15 + 24 + 13 + 10 = 

a. -90 ' 

b. 91 



280 - 116 = 



a. 
b. 



154 
163 



c. 92 

d. 93 



c. 164 

d. 174 



6. 



40 - 16 « 

a. , 21 

b. 22 



220 - 38 « 

a. 172 

b. 173 



\ 



c. 
d. 



c. 
d. 



23 
24 



181 
182 



7. 



292 X 16 » 

a. 3,573 

b. 3,772 



c. 4,672 

d. 4.772 • 
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460 X 15 « 

a. 5,900 

b. 6,900 



c. 7,900 

d. 8,900 
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9. 



24 T 6, 

a. 2 

b. 4 



c. 6 

d. 8 



10. 



180 - 5 « 

a. 32 

b. 34 



c. 36 

d. 38 



ADDITION AND SUBTRACTION 6? COMMON 
FRACTIONS AND MIXED NUMBERS 
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Goal: 



The apprentice will be able to add 
and subtract common fractions and 
mixed numbers. 



Performance Indicators: 



1. Add fractions and mixed 
, numbers. 



2. Subtract fractions and mixed^ 
numbers. 
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^ • . ••• , • 

In solving t;he many kinds of mathemal^i problems that are encountered' in the 
skilled trades, the mechanic will oftM|1nd^n necessary to wor^ with fractions 
as well as whole nurjibers. The InformaWn section for this topic Introduces 
corrmon fractlons—fractlons ln which botft the numerator and the denominator are 
expressed, as In 1/4, or 11/32— and Includes practice problems In the 
addition and subtraction of common fractions and mixed numbers (numbers that 
consist of whole numbers aM- fractions). 



i " ■ 
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Guid€ 




This 5tucly guide is designed to help you successfully complete this module. 
Check off the following steps to completion as you finish them. 

STEPS TO COMPLETION 



1. 



Familiarize yourself with the Goal and Perfo^pnance Indicators on the title 
page of this module. ^ 



2. 



Read the Introduction and study the Information 'section of the mo^Jule. 
It is intended to provide' you with the math skills necessary to 
successfully complete the assessment portions. 

Complete the Self Assessment section, of this module. You may refer to 
the Information section for help. 



5. 



Compare your Self Asses^metrt answers with the correct answers on the 
ySelf Assessment Answer Sheet immediately following the Self Assessment 
exam. If you missed more than one o.f the Self Assessment exam 
questions, bo back and re-5tudy the necessary portions of the Information 
section, or ask your instructor for help* If you missed one or none of 
these problems, go on to step 5. 

Complete the Post Assessment section of, the module. Show your answers 
to the instructor. It is recommended that you score 90% or better on 
those Post Assessment exams with 10 or mcjre problems, or miss no more 
one problem on those with fewer than 10 prdblems, before being 
to go on the next math module. 



tji^ on( 
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Information 




FRACTIONS 



A fra c tion 1s o ne o r m o ra p arts of a who1 e > -» Fractions are writt e n with o fte-mmiber- 
over the other (1/2 or 1/4 or 3/4). * ' v 

^The top number is called |^ie NUMERATOR and the bottom number is called the 
DENOMINATOR. The denominator identifies the number of parts into which the whole ' 
is divided. The nuhierator ijjdicates the number of parts of the whole which „is of 
concern. In reading a fraction, the top number is always read first. For example, 
1/2 would be read "one half"; and 3/4 would be read "three fourths" and 3/8 would 
be read "three eighths.", 

'A fraction should always' be reduced to its lowest denominator. For instance, 3/2 
is not in correct form. It should be 1 1/2 because 2/2 » 1 and 1 + 1/2 = 1 1/2. 
The 1 1/2 is called a MIXED NUMBER. Always when the numerator and denominator- are 
the same number, as 1/1, 2/2, 3/3, etc. they are equal to 1. 



ERIC 



ADDING FRACTIONS ^ ■ .* . . 

The easiest fractions to add ai^e those whose denominators (bottom numbers) are the 
^same, as 1/8 +'3/8. Simply add the numerators (top numbers) together and keep the 
same denom1n4.t:or. For example, 1/8 + 3/8 » 4/8 or l/2. (Reducing the fraction 
to its lowesTt dfenominator is preferred.) Another example of reducing to , the lowest, 
denominator is 8/24 « 1/3, because 24 may be divided by 8 three timfes. 

.When fractions, to be added have different denominators (bottom numbers), ipuUiply 
both numel^ator and denominator of each fraction by a number that will make the 
denominators equal. For example: 1/3 + 3/5 « 5/15 + 9/15. Observation indicated 
that 15 was the smallest number that could be divided evenly by both denominators. 
TO complete^he example, 5/15 + 9/15 « 14/15. Therefore, the sum of 1/3 and 3/5 
is 14/15. . ^ 

^ ' ' ^ — ^ — r — — : »; . 



PROBLEMS IN ADDING FRACTIONS 

What Is the. height of one stretcher course of brick 1f the brick are 2 1/4 1n. 
hl^h and the mortar joint Is 3/8 ,1n? 

Answers: 2 .1/4 + 3/8 « 2 2/8 + 3/8 « 2 5/8 1n. height for one course 



A mason estimated the following amounts of mortar, required for a Job: 5 1/2 cu. 
yd., 11 1/3 cu. yd. Vnd 6 1/4 cu. yd. What Is total amount of mortar required 
for Job? ' , 

n . 

Answer: 5 1/2 + 11 1/2 + 6 1/4 

- 5 6/12 + 11 4/12 + 6 3/12 
— = 22 13/12 ' 23 1/12 cu. yd. o f mertar 




SUBTRACTING FACTIONS 

Change all f racoons to the same common denominator as was d(^ 
When the denominators are the same, subtract the numeritors. 




r adding fractions, 
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Note: The value of a fraction 1s not changed when both the numerator and denomina- 
tor are multiplied or divided by the same number. 



Recrate to halves. (A denominator of 2) 

f 

4/8 » 8/16 « 16/8 » _^ 



• Reduce to 8ths. 



4/16 



16/32 



32/64 = 



Note : Divide the rtumeVator ani denominator by the same number. When both the 

numerator and 'the denominator cannot be divided further by the same number, 
the fraction Is expressed 1n Its lowest terms. 



Reduce to lowest terms: 
4/16 = 14/16 « 



28/64 



16/32 



12/16 



24/12 = 



Note : To reduce an Improper fraction (where the numerator is larger than the 
% denominator) to Its lowest terms, divide the numerator (above the line) by 
the denominator (below the line). 



Reduce the resulting fraction to Its lowest terms. 
5/2 « 10/3 « 10/5 « 



Note: To change a mixed fraction to an Improper fraction, multiply the denominator 
by the whole number and add the numerat9r. Place the result over the 
denominator. 



Change to Improper fractions. 

1 3/4 - 8 7/8 » 3- 1/4 « 10 2/3 ■ 

How many eights of an Inch are there 1n each of the following lengths of steel? ' 
1 3/8" - 4 3/8" ■ 7 3/8" » __ . " * 

Note: The smallest number that can be divided by all, the denominators Is called 
the LOWEST COMMON DENOMINATOR. , 
To reduce fractions to the lowest corrmon denominator, divide the number 
selected as the lowest common denominator by the denominator of each given 

— fraction. ^ — — — 

Multiply both the numerator and denominator by this quotient. 

Note: To add fractions, change to fractions having a least coirmon denominator. 

Add the numerators. Write the sum ov«[r the comnon denominator. Reduce the 
result to its lowest terms. 

Addition of common fractions: 

1/6 + 5/6 = 1/3 + 1/16 = 5/8 + 3/4 + 3/8 « J, 

Addition of comniorf fractions and mixed numbers: 

121 + 7 5/12 - 1 17/64 + 1 13/64 + 9/32 » 

Note: To. subtract a fraction from a whole number, take one unit from the wt^ole 
•number and change it into a fraction having the same denominator as the 
fraction which is to be subtracted. Subtract the numerators of the original 
fraction from the one unit that'^was changed to its fractional value. Reduce 
the resulting fraction to its lowest terms. Place the whole number next to 
the fraction. 

4 7 . . . 

- 15/16 . . ♦ ^ 

Note: To subtract a mixed number from a whole, number, borrow one unit from the 
, whole number and change it to a fraction which hasT;he same denominator as ' 
the mixed number. Subtract the fraction part of the mixed number from the % 
fraction part of the whole number. Subtract the whole numbers and reduce 



the resulting mixed number tq lowest terms. 



2 3 27 

^ 1 1/3 - 1 3/8 > r5/16 



Note : To subtract two mixed numbers, change the fractional part of each mixed 
number to the least common denomirator. Borrow one unit, when neces^ry, 

the one being subtracted. Subtract the 
fractions first, the whole number^ next, and reduce the result to lowest 
terms. 



Note: To add and subtract fractions In (the same problem, change all fractions to 

th e l e ast common de n o minat or . A c jd or subtract Lhe numera tors as required. 

Reduce the result to lowest termsj. 



1 3/5 
■ 1 1/5 



7 5/6 
• 2 1/6 



18 7/8 
-9 3/8 



f 



/ 
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Self Assessment 
Answers 




Reduce to halves: 1/2 , 1/2 4/2 



Reduce to 8ths: 2/8 4/8 4/8 



Reduce to lowest tenns: 1/4 7/8 7/16 1/2 3/4 2/1 

Reduce the resulting fraction to Its lowest terms: 2 1/2 3 1/3 2 

Change to Improper fractions: 7/4 -71/8 13/4 32/3 

How many eights of an Inch are there in each of the following lengths of steel: 
11 35 59 ■ 



Addition of common fractions and mixed numbers: 128 5/12. 2 48/64 



I 
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Post 

Assessment 




Listed ])elow each problem are four possible answers. Decide which of the four is 
correct, or most nearly correct; then write the letter of that answer in the blank 
space to the 'left of the problem. 



1. 



2. 



3. 



4. 



5, 



6, 



7. 



The improper fraction 48/32 expressed as a mixed number >is: 

c. 1 5/8 

d. 2 >/32 



a. 1 15/32 

b. 1 1/2 



The mixed number 4*3/16 expressed. as an improper fraction is: 

a. 16/8 c. 67/16 

b. 43/16 ' d. 35/8 

What is the least common denominator for the following group of fractions: 

1/8. 1/2, 1/4 and 1/12 



a. 12 

b. 18 



c. 24 

d. 48 



What is the sum of the following fractions: -1/2, 1/3, 1/8 and 1/12? 
a. 1 3/12 c. 1 1/24 



bv 1 1/12 



d. 1 1/48 



If 1/2 is subtracted from 7/8, the difference is: 



a. W8 

b. 5/8 



c. 1 1/8 

d. 1 3/8 



The sum of 1 1/2, 5/6, 14, and 20 2/3 is: 
a. 36 2y(3 I c. 37 



b. 36 17/18 



d. 37 2/9 



One roof is 1/3 larger in area than another. The stifaller roof takes 24 
squares of roofing material. How many squares of roofing material will 
the larger roof take? 

a. 32 c. 36 

b. 34 d. 37 



One-third of a box of glass ,1s needed to glaze the north elevation of 
a building; 2/3 of a bpx is needed to glaze the south elevation; 1/6 
.of a box is needed to glaze the east elevation; and 1/2 of a box 1s 
needed to glaze the west elevation. How many boxes are needed to glaze 
all four elevations? , . . 

af 1 1/6 ' c. 1.1/2 

b. 1 1/3 . ^ d. 1 2/3 

From a bundle contejining Idl linear feet of molding, a cabinetmaker 
uses th^ following amounts: 11 1/2', 8 3/4', 12'.l/8' ajid 9 5/8'. How 
many linear feet of molding does he use in all? 

a. 38 1/2 c. 39 3/4 . 

b. 39 1/4 d. 41 5/6 . 

How many linear feet of molding nemain in the bundle in problem 9? 

a. 59 1/6 . ' c. 61 3/4 ^ ^ 

b. 61 1/4 d. 62 1/2 : 

From a roll of hanger wire weighing 100 lbs., a lather uses the following 
amounts: 6 lb$., 18 1/2 lbs., 9 1/8 lbs., and 22 1/4 lbs. How many 
pounds of the^^ire does he use in all? 

a. 54 1/4 \ c. 55 1/4 

b. 54 3/4 d. 55 7/8 



16.4 



MULTIPLICATION AND\DIVISI0N OF 



COMMON FRACTIONS AND WHOLE AND MIXED NUMBERS 




Goal: 



The apprentice will b.e able to 
multiply and divide common 
f ractlj^^ns^ anct whole and mixed 
numbers. 



Performance Indicators: 



1* Multiply fractions. 

.2. Divide fractions. 

3. ^ Multiply and divide problems 
that contains both fractions 
^ and whole and mixed numbers. 
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inTiDauccion 

•* * 




• 

4 





The previous module reviewed the rules aind procedures for some fundamental 
operations with common fractions: reduction of fractions, finding the lowest 
common denominatpr, and adding and subtracting fractions and mixed numbers > The 
study assignment for the present module concludes the review of common fractions,, 
covering the rules and procedures for multiplying and dividing conmon fractions 
and common fractions in combtnation with whole numbers and mixed numbers. 
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Guide 




This study guide Is designed to help you successfully complete this module. 
Check off the| following steps to completion as you finish them. 

STEPS TO COMPLETION 



1. 



Familiarize yourself with the Goal and Performance Indicators on the 
title page of this module. 



2. 



Read the Introduction and study the Information section of this module. 
It is intended to provide you with the math skills necessary to 
successfully complete the assessment portions. 



3. 



Complete the Self Assessment section of the module. You may refer to 
the Information section for help. 



4. 



5. 



Compare the Self Assessment answers with the correct answers on the 
Self Assessment Answer Sheet linmedl^tely following the Self Assessment 
exam. If you missed more than one of the Self Assessment' exam questions, 
go back and re-study the necessary portions of the "Information section, 
or ask your Instructor for help. If you. missed one or none of these 
problems, go on to step 5. 

Complete the Post Assessment section of the module. Show your answers 
to the Instructor. It 1s recommended that you score 90% or better on ^ 
those Post Assessment exams with 10 or more problems, or miss no more / 
than one problem on .those with fewer than 10 problems; before being allo^ied 
to go on the next math module. 



./ 
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yVe 






MULTIPLYING FRACTIONS 

The procedure for multiplying fractions 'is to multiply the numerators together 
to find the numerator for the answer. Then, multiply the denominators together to 
find the denominator for J:he answer. The answer is called a PRODUCT and the fraction 
is reduced to its lowest form. Example: 4 times 5/8 = 4/1 x 5/8/= 20/8 « 2 4/8 = 
2 1/2. ' 

PROBLEMS IN MULTIPLYING FRACTIONS ' ' " . 

If Standard brick are used which are 2 1/4 in. thick' to lay a wall with 3/8 in. 
mortar joints, what wilV the height of the wall be after nine courses? 
Answer: First, add the thickness of one mortar ^oint to the thickness of one brick 
(2 1/4" + 3/8" = 2 5/8"). Then multiply 2 5/8" times 9 to find the height. 2 5/8" 
X 9 = 21/8 X 9/1 = 189/8 « 23 5/8 in. ■ 

If a set of steps are five risers high and lach riser is 7 1/4 in., what is the 
ti^tal rise of the steps? 

Answer: 7 1/4 x 5/1 « 29/4 x 5/1 = 145/4 =» 36 1/4 in. 



What i^the length of a 28 stretcher wall if each stretcher is 7 1/2 in. and the 
mortar jVint is 1/2 in.? - 

Answer: K^l/2" = 1/2" » 8"; 8" x 28" = 124"; 224" f 12 =yl8//3' (2/3 x 121 = 24/3 
= 8 In.) Therefore the length is 18' 8" \ 

DIVIDING FRACTIONS 

The process of dividing fractions is accomplished by inverting (turning up side down) ^ 

the divsor and then multiplying. For example, 3/8 f 3/4 is solved by changing the 

3/4 to 4/3. Therefore/ 3/8 f 3/4 » 3/8 j< 4/3 « 1,2/24 « 1/2. 
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.PR9BLEMS IN DIVIDING FRACTIONS 

How many risers 7 1/2 in. high would be required to construct a flight of concrete 
steps 3' 1 1/2" high? V t 

Answer: Change 3'1 1/2" to 37 1/2"; Divide 37 1/2" by 7 1/2; 75/2 h 15/2 « ^ 
75/2 X 2/15 » 150/30 = 5 risers „ . 

If a. brick mantel Is corbeled out 4 1/2 In. In six courses, how much does each 
course project past the previous course?' , 
Answer: 4 1/2 : 6/1 = 9/2 x 1/6 « 9/12.> 3/4 in. 

If a story pole was 8'11 1/2" long and divided into 39 equal spaces,' what Is the 
length of each space? 

Answer: 8' 11 1/4" f 5|p « 107 1/4' f 39/1 = 429/4 x 1/39 = 429/156 ■= 2 117/156 = 
2 3/4 in. 
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S€lf 

Assessment 




How many pieces of 10 5/16" flat bar may be cut from a 12-foot piece of stock «lf 
you allow 3/16" for the kerf? 



How many pieces of. stock 7/8" long can be cut from a 10" bar of drill rod if 1/16" 
is allowed on each piece"for kerf? ' 



Determine center distance A. 




^ 
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Self Assessment 
Answers 





13 pieces of flat bar 



32 pieces of stock 



A = 1 25/64 
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Post 

Assessment 




"0 



Listed below each problem are four possible answers. Decide which of the four Is 
correct, or most nearly correct; ^then write the letter for that answer In the 
blank space to the left of ^he problem. 



1. 



2. 



3. 



4. 



5. 



6. 



7. 



8. 



The product of 1/2 x 7/8 Is: 

a. 1/8 
»b. 5/16 

The product of 3/4 x 2/3 Is: 

a. 5/12. 

b. 1/2 

The quotient of 1/2 ; 1/4 Is: 

a. 1/8 

b. 3/4 . 

The quotieiifiof 1/4 - 1/2 Is: 

a. 1/2 

b. 4/6 

The quotient of 1/4 f 1/3 Is 

a. 1/9 

b. ' 1/6 



c. 7/16 

d. . 1 1/8 



c. 5/7 

d. 8/9 



c. 
d. 



1 

2 



c. 5/6 

d. 13/18 



c. 
d. 



3/4 
1 1/3 



If a roll of carpet weighs 467 1/2 lbs. and a running foot of the carpet 
weighs 2 1/8 lbs., how many running f^et are In the roll? 

a. 200 c. 374 

b. 220 d. 935 

A type of linoleum weighs 1 5/6 lbs. per running foot. How many pounds 
does a .roll containing 59 2/3 running feet weigh? 

a. 103 1/6 c. 109 7/8 

b. 109 .2/3 , d. 116 7/18 

A piece of pipe must be cut to 3/8 the length of another pipe, which is 
9" long. How long a piece must be cut? 

a. 3 1/4' • c. 4 1/4' 

b* 3 3/8' . d. 4 3/8' 



What Is the height of the second /floor above the first If the stairway 
connecting the floors has 16 .risers and each riser Is 7 1/4" h^gh? 

a. i 8'10" 9'6" 

b. 9'0" . d. 9'8" 

A truck rated at 1 1/2 tons 1s to be used to pick* up surplus gravel at 
five local Job sites and return It to the yard. The amount of surplus 
gravel at each site Is as follows: Job A, 3/4 ton; Job B, 3/8 ton; 
Job C, 1 7/8 tons; Job D, 1 1/2 tons, and Job E, 2 5/8 tons. How many 
trips to the yard must the truck make to return all the graveMr 

a. 3 c. 5 

b. 4 'd. ^ 




« 



56" 



16.5 



COMPOUND NUMBERS^ 



Goal: 


1 


Performance Indicators: 




V 








The apprentice will be able to 
compute corapound numbers. 




1. Reduce corapound numbers. 

2. Add compound number^. 




♦ 


A. 


3. Subtract compound numbers. 

Multiply compound numbers by 
v/hole numbei^s; 

5. Divide compound numbers \by 
whole numbe«rs. 


* 

t 


« 




6. Add and subtract compound 
mixed numbers* 
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Intixxluction 




Workers in the skilled trades frequently must solve problems involving the addition, 
subtraction, multiplication, and division of compound numbers, which are expressions 
containing two or more unlike but related units of measure, such as 6 ft. 2 in. qr 
4 lb. y 02. Each of the two or more parts of a compound number is called a denomi- 
nate number. In the examples given above, 6 ft., 2 in. , 4 lb, , and^3 oz. dre all 
denominate numbers. 
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Guide 




This study guide is designed to help/you successfully complete this module. 
Check off the following steps to completion as you finish them. 

STEPS TO COMPLETION 



1. 



Familiarize yourself ^ith the Goal and Performance Indicators on the 
title page of this module. ' 



2. 

i 

3. 



^ead the Introduction and study the Information section of the module. 
It is intended to provide you with the math skills necessary to 
successfully complete the assessment portions » 

Complete the Self Assessment section of the module. You may refer to 
the Information section for help. 



4, 



5. 



Compare your Self Assessment answers with the correct answers on the 
Self Assessment Answer Sheet immediately following the Self Assessment 
exam. If you missed more than one of the Self Assessment exam questions, 
go back and re-study the necessary portions of the Information section, 
or ask you instn|:tor for help. If you missed one or none of these 
problems, go on fo step 5. ^ 

Co'mplete. the Post Assessment section of the module. Show your answers 
to the instructor. It is reconmended that you score 90/K or better dn 
those Post Assessment exams with 10 or more problems, or miss no more 
than one^problem on those with fewer than 10 problems, before being 
allowed to go on to the next math module. 
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REDUCTION 0| COMPOUND NUMBERS 

The principles of adding, subtracting, multiplying, and dividing compound numbers 
are outlined 1n the Illustrative problems presented 1n this topic. Each problem 
is accompanied by its step-by-step solution. The units of measure chosen for the 
problems are feet and Inches, but the prlnc'lpl^ee-tlemonstrated apply equally to 
compound numbers Involving pounds. and ounces, hours and minutes, and th^llke. 
Except In the case of the simplest addition and subtraction problems, the reduction 
(changing) of related but unlike units Is an essential setp In working with com- 
pound numbers-. TMs 1s so because only like units can be combined *1n an arithmet- 
ical operation. After this reduction has been accomplished, opera tlonf Involving 
compound numbers can be performed 1ri the conventional way. 



Reduction from higher to lower denomination units 
Problem: Reduce 13 fefet to Inches 



Step 1. 
Step 2. 



r - 12" 

13 X 12 = 156" 



Reduction from lower to higher denomination units 
Problem; /Reduce 216 Inches to feet 

12" « r 

216" r 12 « 18' 



Step 1 
Step 




ADDITION OF COMPOUND NUMBERS 

Problem: Add 27" and 8' 10" 

Step 1. Add the Inch column. ^ 

% 7" + 10" « 17" . . 

Step 2. Reduce the Inches to feet and Inches 
I 17" « T5" 

Write the 5" In the sum and carry the 
remaining 1* tq^ the foot column 




2 '7" 
+8 '10" 
"HT' 

(1') 
2 '7" 
.•^S'lO" 
IFF 



Problem: Subtract 3 '4", from 9 '2"' ' . 9'2" 

. ,v Step 1. , SlAce 4" cannot be subtracted from«2", ^ " 

> , * V borrow 12" from, the 9V and add to .the> 'V 

: ; ^ 2'\ thus changing 9' 2" to 8'14" ' 

Step 2. Subtract both columns 8' 14" 

, . , w\ - 4" « lo" , • • . ' -3'4" 

, • : a: - 3' * 5' \ , 

MULTIPLICATION OF COMPOUND NUMBERS BY WHOLE NUMBERS 

Problem: ijultiply 3'7" by 8 ' ■ 

"step 1. Multiply the Inches by 8.'. v ' 
7' X 8 * 56" . , V 

♦ Step 2. Reduce the product to , feet. . ' . 
, . 56" » 4'8" ^ ' 

Step 3, Multlply'^the. number of feet 1n the multiplicand by 8 

Step ,4. Add the results of.Steps 2 and 3. ^ 3'7" 

* , M 4'8" + 24'8" = X 8 



2?n4'8" * 28' 8 

DIVISION OF COMPOUND NUMBERS BY WHOLE NUMBERS 
Problem: Divide 31*3" by 15. 
Step 1. Reduce the feet to Inches. 31' « 372" 
Step 2. Add the total number of inches. 3" + 372" = 375" 
Step 3. Divide the, sum by 15. 375" f 15 = 25' 
Step 4. Reduce the tuotient to feet. 25" = 2'1" 

ADDITION AND SUBTRACTION OF COMPOUND MIXED NUMBERS 

If the^lowest-denomi nation units in an addition or subtraction .problem involving 

compound numbers are expressed in fractions, we must first reduce the fractions to 

the lowest common denominator before proceeding with the calculation. The- 

following addition problem illustrates this point. 

Problem: Add 12'8-l/2", 17'4-3/8", 5'5-l/4", and 2'10-5/8". 

^'^tep 1. Reduce the fractions to terms of the ItD « 8 / 

lowest common denominator ^ 1/2 • 4/8 

Step 2. Add the fraction column and reduce the sum . 

i to inches. 4/8" + 3/8" + 2/8" + 5/8" » 14/8" loS o'/i/o.. 

14/8" - 1-6/8" « 1-3/4". Write the fraction Ji/S.. 

3/4" in the sum and carry ttie 1" to the 'J. r?/?.. 

. inch column. S tH^L 

V 10-5/8" 



step 3. Add th/ Inch column and reduce the sum {Z*UV)r. - ^ 

to feet and Inches.. 1'',V8" + 4" ^r^^^ 12' 8-4/8" 

+ 10" » 28". Write/the '4" "in the sum ' • ' .17' ,4: -3/8" 
and carry the 2' tp/. the foot column. 5*' 5-^2/8^. ' 

Step 4. Add , the, foot cblumn. 2' + ,12? + :17,'. . • 2'. 10-5/8" ' 

MULTIPLICATlOI^OF CpMPOUNb NUMBERS BY W^^^ / 5 ' * ^' 

To find an area for which both, t}|^ length and width are expresses in compound , 
numbers, one can multiply the compound /numbers, bi»t this can be time consuming, 
especially if fractions are"invplved. It Is often^^ sufficiently accurate to reduce 
the compound numbers to the nearest mixed denominate numbers to simplify multiply^ 
ing them. For example, to multiply 2' 6" by $' 3-3/4" to find the area of a panel, 
change the 7" to 1/2' and 3-3/4" to 1/3' ; then muniply^2-1^2'. by 8-1/3' . In . 
fact, for estimating purposes it would probably be suipficiently accurate to 
multiply 2-1/2' by 8-1/2'. If a more^a^urate answer is essential, reduce both' 
compound^ numbers to feet and twelfths Of a foot, then V^^^Ply t^^^ 
denominate numbers; or reduce, both compound numbers to .inches, then multiply. The 
result will be square feet or square inches, depending upon the method used. 
(Remember that a sqdare, foot contains 144 square inches. ) 

DIVISION OF COMPOUND NUMBERS BY COMPOUND numbers'" 

Occasionally the need arises to divide one connpound number by , another compound 

number, for example, to find out how majiy times one shorter length is included in 

another longer length, as in the problem that follows: 

Problem: Divide, 12'8" by 3'2"; I * . ' " , 

Step 1. Rekluce the fe^t to inches in each compound num|)er.' 12' 144""; 
!:3':> 36"/ • ■■ ■ 

Step 2. Add the inches in each reduced compound number. 144" +^8" » " 
15?"; 36" + 2" « 38". 

Step 3. Dtvide the resulting denominate number. 152" -38" ~ 4. ' • 
4 X 3'2" » 12'8". • . • 

Note: Any remainder in such a problem will be in inched'. |ar example, ' 
if the divisis^r in the above problemvwere 3'6'!' insteJlrof 3'2", 
the afiswer would be 3 plus a remainder of 26". - . / 
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Wr'it^ the 'answer to each problem In the corresponding space at the right. 

1. .Change 372" to "fee t. _ * 

2 . Change 1 ^ ' 8" ; to i nches . 

3. Add 4'.8% 17'3"; 11'5", 44'2", and 32'10". 
:4. ' Subtract 23'8" from 57'2\ 



5. Subt/ract 28' 11 " from 32 '10". 

.-. , •. • . . ...... 

. , . • . . • 

6: Multiply-3.'^".by 9. . 

■ " • •. ' ; ' . . f 

. 7. Multiply 22'4'.' by 37' 11 
• 8. Divide VI by 1 " ' ^ 

. 9. '^Divide 19-2" by 3'TQ". 
'1j6. Add 7' hp. 18 'min^^'and' 3 hr. 47 min. 



J- 



; ■ * ., 
« r 
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Self Assessment 






flnswers 







/ ♦ 3. no'r 

4.V33'6" 




5. 3'n" 



6. 33' 

i. approximately 5.9 sq. ft. 



8. 3'^" 

9. approximately 4 '9" • 
10; 11 hrs. 5 min. 



• \ 
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Post 

AssG^sment 




Listed below each problem are four possible answers. Decide which of the four is 
correct i or most nearly correct; then write the letter of that answer in the space 
to the left'Of the problem. 



1 



' 5. 



9'6" + 3'6" = 



a. 
b. 



13'0" 
13' 6" 



6'3" +' 6'8" + 5'r = 



a. 
b. 



17'0" 
17'6" 



c. 
d. 



c. 
d. 



14'0" 
14'6" 



17'9" 
18'0" 



If the height of a ceiling above the floor is '9'6" and the distance from 
the^ f\por to the top of the window casing is 6^11", what is the distance 
from the top of 'the casing „to the ceiling? 



a. 
b. 



2'6" 
2 '7" 



2 '9" 
2' 11" 



Three identical metal frames are needed to complete' a glafflig job. The 
following pieces of metal extrusion are required to make these frames: 
8 pieces 10' 7" 1t)ng; 9 pieces 8' 4" long; and 3 bieces 3 '9" long. How 
many inches of the metal will be required for e<ich frame? . 



a. 
b. 



572 
614 



c. 
d. 



681 
724 
% 



How many 16" lengths of hanger wire can be cut i'rom a roll containing 
97'4" of the wire? 



a. 
b. 



73 
75 



c. 
d. 



77 
80 



Four boards, each -1 2 '9" in ^length, are laid end to end. What is their 
total length? 



a. 42 '6" 

b. 45' 0"^ 



c. 
d. 



49 '3" 
5r,D" 



The following pieces of material are cut from a stock of 10 pieces, each 
2J lorig: 2 pieces 4' long; 3 pieces 6 1/3' long; and 4 pieces 54" long 
How man'y^eet of the material remain in stock?' 

a. 164 "^^^ c. 166 

b. 165 d. 167 • , 

Metal trim for a job was purchased fropi two different suppliers. 
Company A supplied ^he following: 4 pieces 5' 11" long; 9 pieces 12' 2" 
long; and 18 pieces 6'9" long. Company B supplied the following: 19 
pieces 1'3' long; 18 pieces 9'4" long; 2 pieces I'lO" long; 10 pieces 
5 5 long; and. 4 pieces 1'3" long. How much more trim was supplied by 
Company A than by Company B? 

a. 1" / c. 10" 

b. 2" d. 20" 



\ 



A glass shop receives an order toVplace the tops on 6 showcases. 
Each of these showcases requires a rtew piece of green felt 2" wide and 
6 3 long under the rear edge of the Wass. How many square inches of 
green felt will be needed to do the entire job? 

a. ' 850 c. 950 % 

b. 900 d. 1,000 

What is the total length in feet and inches of the following pieces of 
flashing: 2 pieces 18" long; 10 pieces 78" lortg; 1 piece 29" lonq; and 
6 pieces 10" long? ^ ' 

a. 69'9" c. 84'7" - 

b. 75'5" d. 88'3" 

In ma_king a batch of mortar, a workman used lime an an amount equal to 
12 percent of the cement. How many pounds of lime are necessary if 
995 lbs. of cement are used? 

a. 119.4 .c. 123.5 

b. 121.-8 d. 130.2 




lOal 



The apprentice will be able to 
compute percentage problems. 
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Performance Indicators: 

1. Change percent to decimal. 

2. Change decimal to percent. 

3. Change fractions to d«icimals. 
A. ■Compute problenjs with percent 





The word "percent," an abbreviation of the Latin "per centum," literally means 
"for each hundred" or "by the hundred." "Percentage" means the methods of 
expressing a part of a whole as hundredths of the whole. Thus, 12 percent means 
12 parts of a whole that Is thought of as coffsl sting* of 100 such parts; 100 percent 
. means'al.l 100 parts of the whole taken together; and 108 percent means all 100 

parts of the whole plus B more such parts. 

I " . . ■ ■ ■ 

Since percents are expressions of the parts of a whole, they can be converted to 
' common fractions or decimals: 12 percfent is equivalent to 12/100 or 0.12; 100 
percent is equivalent to 100/100 or 1.0; and 108 percent Is equivalent to 108/100 
(1-8/100) or 1.08. It can be seen that percents greater than 100 become mix^d 
numbers in such conversions. ' - 

Skill in working with percents is necessary for estimating costs, discounts, and 
profit margins, and it Is very useful In calculating proportions, for example In 
determ1n1ng^the relative amounts of materials needed for fluid mixture of a 
. given composition. 
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Study 





This §tudy guide 1s designed to help you successfully, complete this module. 
Check off the following steps to completion as you finish them. 

^ STEPS TO COMPLETION 



1. 



Famljlarize yourself with the Goal and Performance Indicators On the 
title page of this module. 



Read the Introduction and study the Information section of the module. 
It Is intended to provide you with the math sklTls necessary to 
sucessfuUy complete the assessment portions. 

Complete the Self Assessffient section of the module. You may refer to 
the Information section for help. 



I? 



4. 



Compare your Self Assessment answers with the correct answers on the 
Self Assessment. Answer Sheet Immediately following the Self Assessment 
exam. If you missed more than one o^th^ Self Assessment- exam questions, 
go back and re-study the necessary portions of the Information section, 
or ask your Instructor for help. If you missed one or none of these 
problem?, go on to step 5. r 



5. 



Complete the Post Assessment section of this module. Show your answers 
to the Instructor.* It Is recommended that you score 90^15 or better on ^ 
those Post/ Assessment exams with 10 or, more problems, or miss no more 
than 6ne /problem on those with fewer than, 10 problems, before being 
allowed to go on to the next math module. 
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Information 




To change a percent to a decimal, remove the % sign, then place a decimal point 
tm digits to the left of the number for the given percent. (If th^ percent Is a 
mixed number, change the fraction to a decimal and place this value after the 
whole number.) ' ^ 

Use the decimal value for the glvefij. percent the same as any other decimals to 
perform th^ required mathematical operations. 



To change a decimal to a percent, move the decimal point two digits to tfie right. 
Place the percept sign after this number. 
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Self 

A J- J — M-Tj J ■■■■ r-r-i-|- 




♦ 



The bill for a certain job is $332.30. If the customer wishes to pay }S% on., 
the original bill, what should she pay? » 



During the first four days of a work week, the total dally output reached 276, 320 
342, and 286 welds of a certain type. The rejects each day of these totals were 
5%, 4.5^, 6^ and 5%, respectively. The weekly quota to met a contract "is 325 
perfect welds per day. How m&ny welds must be produced the fifth day to/meet/the 
schedule? (Assume that the rejects on the fifth day is the average percfent of ' 
the other four days. ) , 



1» 



Write the letter of the correct, or -most nearly correct, answer in the blank 
at the left of each problem, . 



The fracti.on 9/16 is equivalent to what percent? 



a. 9.16 

b. 56 



c. 56 1/4 

d. 565 



The fraction 3/32 is equivalent to what percentf 

a. 3 1A32 c. 9 3/8 

b. 3 30/32 . d. 93 1/8 

The fraction 9/32 ij equivalent to what percent? 
a. 28 c. 28 3/32 



b.. 28 1/32 



d.^28 1/8 



I 
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Self flssessfr^ent 
flhswers 



4 





She should pay 332.20 X .15 or $49.83 



ft 



0 welds 



9/16 = c 



3/32 = c 



9/32 « d 
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^ Listed below each problem are four possible answers. Decide which of the four Is 
correct, or most nearly correct; then write the letter for that answer In the 
space to thejeft of the problem. 



I,. 



1. 



2. 



3. 



,4, 



5. 



6. 



Expressed as a fraction In lowest terms, 43 3/4 percent Is: 

a. V/32 c. 43/40 

b. 7/16 d. 46/4 

Expressed as a fraction In lowest terms, 62 1/2 percent Is: 



a. 

,b. 



5/8 
6/8 



c, 62/80 

d. 62 1/2 



Expressed as a fraction In lowest terms, 83 1/3 percent Is: 



a. 
b. 



5/6 
ljD/16 



c. 
d. 



8/9 
1 4/3 



A certain type of glass Is composed of 63 percent sH lea. sand, 23 percent 
soda ash'; and 14 percent lime. The total batch of glass weighs 1,600 
lbs. Hbw many pounds of soda , ash are In the batch? v 



a I 224 
b. 368 



c. 
d. 



472 
592 



Two glaziers' Install 2,100 lights of glass, but 84 lights turned dowp by 
the Inspectors have to be reputtled. What percent of the job has to 
be- done over? 



a. 2 

b. 4 



d. 



20 
40 



The flnls^ted width of a certain shiplap sheathing board" Is 1 5/8". • What 
Is this width In decimal form? 



a. 
b. 



1.525" 
1.575" 



c. 1.580" 

d. 1.625" 



A roof has an area requiring 476 running feet of a certain y/idj0f 
iTisulatIng jnaterlal . If 28 percent is to be added for cuttiXg^nd wastfe, 
how many running feet of the material should be ordered, to the nearest 
foot? " 



a. 606 'I c. 609 i 

6. 608 ' . d. 623 

A ^nesetter purchases a table saw H $475 less separate discounts of 
15 percent and 3 percent. What is his .'actual cost? 

a. $389.65 . c. $392.74 

b. $391.64 , d. $394.46 

A portable electric droular saw has a speed of 4,000 rpm under full 
load^ Under no-lbad conditions, the saw's speed Increases 15 percent. 
What Is the no-load speed? ' 

a. 4,250 rpm c. ^^,550 rpm 

b. 4,400 rpm d,. 4,600 rpm ; 

The total cost bf a new building is $35,450. If the cost of the roof 
is 2 percent of this total amount and If the roofing materials represent 
27 percent of the cost of the roof, what is the cost of the roofing 
materials? ' « -a*, - 

a. $152.97 c. $m.21 * ■ 

b. $167.50 • d. $191.43 



^1 
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RATIO ,AND PROPORTION 



Goal: 



The apprentice will- be able to 
compute ratio and proportion. 



Performance Indicators: 



1. Solve problems Involving 
ratio and. proportion • 




Problems in ratio and proportion ai?e frequent1y»enpountered' in the skilled trades.* 
For example, a machinist employs the concepts of $fin|5H an^ c.^poun^ r^ % - ' 

solving/problems relating to gearing, and a' cairpenter employs, t|»e Concepts of rat^o ^^V' 
and proportion in working froin blueprints or other. 'scale drdwinga. „ ' ' • ' 



r 





■ », ';v 




/ ^ 






• 








- 

^ • 




A* 






ft 

* 

4 


" !«*'<l « . 


• 



. ^^^^ 



.4* 



|i'i(i'>>'ift<iii>>iiliiMil«iiii<ftwM'Sft|iii 
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, « ^ :"Th1 s study -giH^e ' 1 5 



td;^ help you complete this modulei 



theck off tfld'fpllot^^^ them. 



; ^ \. '' '^'^ Feftnlti arize yourself wi^^th^e (3o4il,, and Performance Indicators on the 

■/'^■'^me-page of thViwdul^Iy^/'''^^^^ ' . A 

... * , Xy- ^. Read.the Inthj^iuction an^i'; study ,;tihe Information section of the module. 

T '/r' • V.;/ V 1^**^? Hhtenyej tO 'provide vyoti' .wiW^^^ math /skills necessary to 
> • . * ' successfdljy cOwplet^;' the , assessment 



y V .«3-^vi!L.' CqmpT)pt^»-.tl1rSelf Asspssfii^^ section of 'this moduTe: Tou may refer to ~" 



4 



4; 



,.Co>qpa:re>your Self i^^^^^^^ answers with the correct answers on the 



r. • 



*i ^'^Selfv^^ssessmeftt:^^^ immediately following the Self Assessment 

> ' : , ->^'i;f' 7 .rexam,/ 'lf;.ybu m^issed. more than one of the Self Assessment exam questions,^ 
/ >•» -go .back arid re-*study the "necessary portions of the Infori^ se9tion, • 

- ./^ar ask your instructor for help. If you7i1ssj?d one or none of the'se 
r problems, go on to step 5. , 

\ , ■ : i . ■ ) ■ \ : 

5. ^ Complete the Post Assessment ..section of the module. ' Show 'your answers 

"to the iristr|jctor. It is recormiended that you score 90% or better oi^, . 

those Post Assessment exams with 10 or more problems, or miss ho more 

. ■ ■ ■ ■ ■ , •< 

than one problem ,pn those with fewerUhan 10 problems, before being 

allowed to go on to the nex,t math module. 

■ ■ " ;ft- -. •■• 

. . . 1^^- A - ...'1'; . • 
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Information 




Ratio is a ireans of expressing a relationship between two or more things tnathe- 
matically. *A ratio Is the quotient of two nymbers, and it can therefore be 
expressed as a fraction. The fraction 3/4 expresses the ratio of three to four, 
which may 'also be written 3:4. Whan a ratio is expressed in words, the things 
being related and the numerical terms of the ratio are listed in the same order; 
for example, if worker is told to mix sand and cement for a concrete batch in the 
ratio of three to one, he or she will know that the mixture must include three 
sacks of sand for eyery sack of cement, not the reverse. 



Proportion is an expression of equality between two ratios. The fraction 3/4 is 
equal to the fraction 6/8; this is a statement of proportion. The relationship 
between these equivalents can also bewritten 3:4::6:8, which is read "three is 

to four as six is to eight." This simply means that three bears the same relation- 

\ 

ship to four that six does to eight. If all but one of the terms of a proportion 
equation^nre known, the remai fling term can be found. This makes possible a useful 
short metnod for solving problems like those In which an object must be propor- 
tionally increased or reduced in size but where one of the needed dimensions is 
not known. # . * 
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Self 

Assessment 




•••I ••• • 



Lifted below each problem are four possible answers. Decide which of the four Is 
correct, or most nearly correct; then write the letter^Vor that answer In the 
space to the left of the problem. . * 



1. 



2. 



i5 



4. 



The ratio of the height. of a building to the 14hgth of Its shadow is 

5 to 9. What is the .height of the, building if it casts a shadow 90' long? 

a. 50'. ■ c. 60' : 

b. 55' d. 65' 

An architect Indicates a 1/8" = I'O' scale in the drawing of a swimming 
pool. What is this scale expressed as a^ratio? 



a. 
b. 



1:58 
1:75 



c. 
d. 



1:85 
1:96 



A tile subcontractor prepares a shop drawing to a scale of 1" = TO". 
What is this scale expressed as a ratio? . - 

a. 1:10 c. 1:14 

b. 1:12 d, ..1:16 



A contractor estimates that 10 cents of every dollar of his bid will be 
required for exterior and interior glazing of a building. What is the 
ratio of the glazing cost to the total building cost? \ 



a. 
b. 



1:1 
1:10 



c. 
d. 



1:100 
1:110 



\ 



\ 



INDIVIDUALIZED LEARNING SYSTEMS 



Post 

AssGssmEnt 




Listed below each problem are four possible answers. Decide which of the four Is 
correct, or most nearly correct; then write the letter for that answer In the 
^space to the left of the pf6blem. 



1. 



\ 



3. 



4. 



5. 



6, 



On a tile job In which fireclay Is to be used, a tllesetter tells h1s 
helper to mix mortar according to the following formula: 6 buckets of 
river sahd,' 1 bucket of fireclay, and 2 buckets of cement. What is the 
ratio of sand to fireclay In the rti-fxture? 



a. 1:6 

b. 1:2 



c. 3:1 

d. 6:1 



Referring again to the above problem, what Is the ratio of cement to 
sand In the mixture? 



^ a. 1:2 
b. 1:3 



c. 1:6 

d. 1:8 



What Is, the missing term in tl^e proportion 46:30: :92:x? 

a. 20 c. 60 

b, 40* d. 80 

What is the missing term in the proportion 42:x: :30:2.5? 

a. 1.75 c. 4.25 

b. 3.5 d. 5.75. 

If 5 cu. yd. of concrete cost $60, what will 3 cu. yd. cost? 
a. $36 , /cr^48 



b. $42 ^ 



d. $54 



If ten cement masons can place and finish 6,400 sq. ft. of concrete • 
sidewalk in four days, how many cement masons will be needed to place 
and finish 3.200 sq. ft. of concrete sidewalk in t,he same amount of time? 

a. three c. seven 

b. five . d. nine * . 
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.PERIMETERS, AREAS AND VOLUMES 




Goal: 



The apprentice will be)able to 
compute areas and voluniei^ of 
regular and irregular shaped 
objects. " 



Performance Indlcatdp: 

I. Compute area of a recbangle, 

2 1. — Compute arffa of a triangle. 

3. *Conpute areas of irregular 
shaped objects. 

A. Measure volumes of regular 
and. irregular shaped objects* 



^ JNOIVIDUALIZED LEARNING SYSTEMS 



Introductioil 




Problems involving the measurement"bf perimeter*, areas, and volumes are frequently 
encountered on the Job. A skilled worker l/ the construction trades, for example, 
)nay heed to know not only the length and^idth of a room^but also its perimeter 
'and the areas of Its floor, walls, and ceiling for estimating material and labor 
costs for interior finish work. He or she may iftlso need to know the volunte of. 
air space of the room for heating and ventilating calculations. Measurements of 
perimeters, areas, and volumes are basic to every craft, and the apprentice must 
therefore become thoroughly, familiar with the rules and procedures for making them. 



8J 



INDtVIPUALIZED LEARNING SYSTEMS 




Guid€ 




This study guide Is designed to help you sacces^fuUy^ complete this module. 
Check off the following steps , to completion as you finish them. 

STE^^S TO COMPLETION . ; 



1. 



2. 



Familiarize yourself with the Goal and Performance Indicators on the 
title page of this module. * 

% 



Read the Introduction and study the Information section of the nio 
It is intended to provide you with the math skills necessary to 
successfully complete the assessment portion^.- 



o^ule. 



3. 



Complete the Self Assessment section of the module. You may refer to 
the Information section for help-. 



Compare your Self Assessment answers with the correct answers on the 
Self Assessment Answer Sheet immediately following the Self Assessment 
exam. If you missed more than one of the'Self Assessment exam questions, 
go back and ne-study the necessary portions of the Informatiion section, 
or ask you instructor for help. If you missed one or none of these 
problems, go on to step 5. ^ 



5. 



Complete, the Post Assessment section of the module^ Show your answers 
to the instructor. It is recommended that you score 90% or letter on . 
those Post Assessment exams with 10 or more problems, or miss no more 
than one problem on those with fewer than 10 problems, before being 
allowed to go on to the next math module. 
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INDIVIDUALIZED LEARNING SYSTEMS 



Information 




•MEASURING PERIMETERS \ ' ' 

The perlmleter of an object— the distance around It— Is found by adding the lengths 
of all .Its sidis; the perimeter of a building lot 60' x 180' Is therefore 60' + 
180'^+ 60' + 180', or 480'. The perlmleter of\the irregularly shaped structure 
in the plan view, Fig. D-1, will be found to be\fi8' if the dimensions of all its 
sides are added. , , 



MEASURING AREAS 

Measurements of areas are expressed in units of squaVe^ measure— square Inches, 
square fept, square yards, and the Ift^. The area of a square or other rectangle 
is found by multiplying its length by its. width. The result will always be in 
units of square measure. For exajnple, the area of a plywood panel 4' wide by 8' 
long is 32 square feet. 



Since a linear foot: is equal to 12", a square foot (1 foot each^way) con'ftins 12" ' 
r4^"," or 144 square inches. (See Fig« D-2.) Expressions of squarfe measure 
must be read carefully if misrtakes are to be avoided: note that 10-inch square 
(one square measuring 10" x 10") is not the same as 10 square inches '(terr^a res, 
each measuring 1" x 1"). 



12' 



12- 



-■2»' 



10' 



Fig. D-1 Perimeter measur'ement 
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Fig. D-2 A 12-inch square 
(one square foot) contains 
144 squaj^ inches 



AREA OF A REcAnGLE - ' . 

Multiplying two adjacent sides gives the area of a sjquare or other rectangle. In 
a sq\(are, Ji(ll four sides are of equal length and all four ' corners are right angles; 
other rectangles differ from the square In that their; sides and ends are of unequal 
length. (See Figs. D-3A and D-3B.) A rectangle that Is not a square Is 
coitinonly called ap oblong. Since all sides of.a square are of equal length, the 

^e^i of a^square Is' found by multiplying any side by Itself; the area of an oblong 

. Is found multiplying Its length by Its height. 



Any four-sided plane figure whose opposite sides are straight and parallel Is a 
parallelogram. Squares and ^oblongs meet this definition, but the word parallelo- 
gram usually applies specifically to a four-sided •plane figure whose oppostle sides 
are parallel but whose corners, are not right angles. A parallelogram can be 
thought of as a rectangle with a triangle removed from one end and tacked onto the 
other end. (See Fig..D-3C.) To compute the area of a parallelogram, multiply base X 
helghjt (altitude). The base of the parallelogram In Fig. D-3G Is 14", and Its 
altitude 1s; 10"; therefore Its area. Is 10" x 14", or 140 square. Inches. 




Fig. D-3. Four-sided plane figures: (A) square; (B) oblong; (C) parallelogram 




AREA OF A TRIANGLE ^ , . • 

A triangle Is a plane figure with three sides, each side being a straight line. 
A square-cornered or right .triangle has one right angle (Fig. D-4A). In ^rn acute 
triangle, each of the three aligles Is less than a right angle (Fig. D-4B). An 
obtuse frlangJe has one ang]e that 1s greater than a right angle (Fig. D-4C). 



Any' triangle Is really one-half of a rectangle (or one-half of a parallelogram, 
/ In the case of &n acute t)r an obtuse triangle). This can be, seen clearly In Fig. 
D-4A, where an Identical but Inverted right triangle Is drawn above the shaded 
right triangle, making a rectangle. Simllarlly, "mirror-Image" triangles could 
be joined to the acute and obtuse angles In Figs. D-4B and 0-4C to make parallel 
ograms. ^ 
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Fig. D-4. THangles: (A) right; (B) acute; (C) obtuse 

The ar'ea of a rectangle or a paralleldgram is euqal to its length (base) times ^ ' 
its height(aUitude)? Since a rectangle or a parallelogram can be made by joining 
two identical triangles, it follows that the area of any triangle is equal to one- 
halT the product of its bdse and its altitude. The^are^a of the wight triangle in:*' 
Fig. 0-4A is therefore 70 square Inches; the area of the acute triangle in Fig. 
D-4B is 70 square inches; and the area of the obtuse angle in Fig. D-4C is 60 
square inches. 



AREAS OF IRREGULAR SHAPES 



Any skilled worker may occasiofnally find it necessary to determine the area ah 
irregularly shaped surface. For a practical problem of this kind, assume that a. 
v«jrker needs to determine the a resT of the floor in a room having a number of 
projections and recesses. He or she can compute the total floor area^in either 
of two ways: he or she can divide the irregular floor shape into smaller*rectang- 
ularshapes, then compute the areas of these rectangles and take their sum; or 
square out the -irregular floor shape, compute the area "of the resulting, square, 
then subtract from that the areas of the' cutouts. (See Fig. D-5.) 



(A) 



■7'- 



5'- 



-— 6' 

' "I 



(H) 



ir 



10* 



1^ Method 1. Divide the floor area into 
rectangular units (A, B, C, and D); then 
compute the area of^each unit and add the 
unit areas. 



a; 

B 

c 

0 



7' 
6' 
7' 
9' 



X 2' 
X 2' ' 
X 11' 
X 18' 



14 sq. ft. 
m sq. ft. 

77 sq. ft. 
Ij62 sq. ft. 

265 sq.ft. 



Eig.DrS, 1 , ' , 

^lethod 1; A ,+ B + C + D'« 265 sq/ ft. 



2" 



r 



(A) 



•6' 



(U) 



I 



3^: 



Method 2. '«»Enclose the floor area 1n a 
square; find thejarrea of'' the square, thej/i 
subtract the areas of thte cutouts (units 
(A and B). ' . 

1?' X 18' « 324 sq. ft. • '• . 



18' 



2' X 5' « 10 sq. ft. 
T X 7' - 49 sq: ft. 

59- sq. ft. 



324^"^. h. 
-59 sq. ft. 

?65 sq. ft. 




Method 2. A ^- B sub'tracteij from total area - 265 s'ql ft. 

' * f • ■ 

' y ' .,F1g. D-5, 2. ^4|J1n(i1ng the area'of ari^irregularly ajiaped floor 

;■ ^ c ' ■ ■ ■ - * " - > . 

MEASURING VOLUMES* ^ ^ ^ 

The plane figures described thusi far In this topic have the d1m6ns1oo^ of length 
and width only. Because solid jobjects«»have thickness^ well as length an(^ 
width, they occupy or enclose space. T+i^ amount of space ta^n by'^^a solid object 
1s Its volume. Volujiie Is commonly expressed In^cublc measure--cub|c yd'rds, cubic 
feet, or cubic Inches, for example-^but It can ytso be expressed In liquid measur^ 
(gallons, quarts, pints 'or ojinces) or dry measure (bushels or /pecks )^ Volumes 
expressed In one kind of measure can be. changed to volumes expressed In another 
measure by means of conversion constants. For'example, a cubic foot Is equal tgf 
7.48 U.S. gallons, and a bushel equal to 1.244 cubic feet. 



To find the cubic measure of- a body such as a cube or a box, where all the corner 
angles are right angles, multiply length tlme^^wldth times thickness. The result . 
Is ejjpressed In cubic units. The dlmensl^ons of the -box In Fig. D-6 are 2" x. 2" 
X liy. The box therefore encloses (has a-vo1ume of) 4 cubic Inches. As In the 
case of square measure, care'irt^st be taken jn expressing cubic measure If mistakes* 
are.tfi be avo1dedi^H»t^O-1nch cube Is not equivalent In voluip IIITIO Inches. 

If y[\Q shape of an object' 1^ ^uch that Its ends (or Its top and bottom) are • 
identical, parallel, and exactly oppos1|f each other,' and If the straight IT'nes .y/ 
bounding the sides of the object are" all parallel (as In the shapes shown In Figr 
0-7),. the volume of the object can be found by multiplying the area pf one end (or 
• of the top or bottoip) by the lisngth (or height) (yf the objecty If for example the 



Vs'-KloavZ-v'^v.' 't3ne >ife4"0.fi one' end. of the, pr1 sin shown " at'. tHe ;^ eft In F1<g.. D*-?' 1$ W ; square- 'IncHls'^ 



' .^^ ' ;^v^^^ .iind the 1<^ng^^^^^^^ prism 1$ IS Inches » the ■ Vo^ume-of the pHsm w.ilj be' TO %qua^^e'V^:^^'^^^^^ 
t i!i)ches X H friches, 'or 150 cut)1c inches r ^^ H ; w i 



|)1.c:::in(;h^s ■ :. , '^z v.;;^vi:,:;;';V^:-|-;/v7 



■' ^ ■ . 

,Gubiii:<^nTeasuire 






■■■ 




L 

























: 1 



Fi g . .^O-?. ^ ^01:4 di w1 th i der)ti ca.l , ends and str^ i gh^ sides 



The volume of an irregularly siiaped object it:^n best ' be-'^ by .thlnking^^ 
■•object a§ being riiade u>;of a nupiber of sjrialler sol4d shape's^ ■ !(^^ 



■v.. t» 



separate vol um^s :0f these 
; " total Yd^Tiime... 

' ^ 
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Write the answer to each problein in the corresponding space at the ^eft'^^ 



■1...-*. 



2, 
3. 

5, 



.What is'the'periineter of a' room 20' wide and 30', long? 

. \ 

What is the;;perimeter of a room 16' square? ^ v 



What is^the area, in square feet, of ^a floorr42^ by 42'? 

J Wha^ i^; the area, in square inches, of a 9" square floor tile? 

■ ■ ' . ■ • 

*^ / What is the floor. ^j^aV in square feet, of a room 15' long and 
12' wide? ■/ ^ -.^^^ .^ 



6, 



What is the area, in scjua re. yards; of a rectangle 20' long and. 
9' wijde? ' " ,. . ^ " V 4 



'•7-; 



8. 



■ / 



. What. is th«-area, 4n square Inches, of a right triatigle with a 
< base, of 8j/2f and an ^initude^ of 11 1/4"? • ". 4 . 



What, is the area,- in square inches, dfUn acute triangle with 
^' base of 8.1/2'' and . ar^i.alti.^^^^^ . 



.. 0 



^ /What is the ar^ square feet 
V • of t^ie ^fTaj6r sh6wn below? /f y 



" } ' H i n *!' ' ■ 



i 



rrs 
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INDIVIDUALIZED LEARNING SYSTEMS 



Self flssessmj&nt 
flnswers 



1. 100 ft. 



2, 64 ft. 



•3, T|764 sq. ft. 

•j 

* • 4. 8^1 sq. inches 



5. 180 sq. ft. 



6. 6 2/3 sg. yards 



7. ^47.8 sq. inches 



8. 47.8 sq. inches^ 



9. 294 sq. ft. 




HjiDIVIDUALIZEP LEARNING SYSTEMS 



Post 

AssGssment 




Listed below each problem are four possible answers. Decide which of the four is 
correct, or mpst nearly correct; then write the letter for that answer in the 
blank space to the left of the problem. ^ 



1. 



2. 



3. 



4. 



5. 



i. ■■■■ 



7. 



What is the perimeter of a rectangle 8' wide and 12' long? 

a. 32' 

b. 34 1/2' 



c. 37 1/2' 

d. 40' 



What is the perimeter of a rectangle 17 1/2' wide and 12 1/2' long? 

c. 80' * . 

d. .100' 



a. 40' 

b. 60' 



What is the perimeter of a rectangle 67' 7" wide and 96'4^" long? 



a. 237'10 

b. 297'10" 



c. 327'10" 

d. .377'10" 



What is-the area in square feet of a rectangle 32 '9" wide and 52 '6" long? 

^c. 1,729.875 ^ 
d. 1,740.0 



a. 1,709.0 

b, 1,719.375 



An.excavation for a basement is to be 40' long» 27' wide, and 8' deep. 
After 210 cu. yd. of dirt have been removed, how many cubic yards remain 
to be excavated? 



a. 90 

b. 110 



c. 115 

d. 120 



KdW many cubic feet of concrete are in a slab 12' long, 4' wide, and 
1.' thick? 



a. 40 

b. 42 1/2 



c. 44 1/2 

d. 48 



What is the volume in cubic inches of a 25" cube? 

a. 625 

b. 975 



c\ 12,380 
15,625 



wmmmm^ 




What is the ar»ea 1n square 

a. 56 

b. 112 



feet of a room 14' square? 

c. 196^ 

d. 208 , 



Hpw many cubic yards of concrete will be needed for a garage floor 
20' X 32' X 4", allowing 3 cu. yd. extra for foundation walls and 
footings? • ' 

a. . 4.9 \ c. 7,9 . ' 

b. 679 ' ' V d. 10.9 

How many cubic yards of coj^crete will be needed for the foundation 
walls and footings in the plan below if the walls are 6" thick and 18" 
deep, and if the footings (shown in dotted lines) wfll require 2 5/27 
cu. yd. of concrete? - 

a. 6 c: 7 ^ ' ' • ' 

b. '6 2/3 d.' 7 1/6 
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^-^CIRQUMFERENCE AND AREA OF CIRCLES^ 



V 




Goal: 



The apprentice will be able to 
compute problems involving 
circumference and area of circles* 
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Performance Indicators: 



1. F\nid circumference of circle. 
2. Find area of a circle. 



,9o \ 



INDIVIDUALIZED LEARNING SYSTEMS' 



Introduction 




A'f^nolwedge of the rules and procedures for finding the. circumference and area of 
a circle Is Important for workeirs In the. skilled trades. A construction worker, 
for Instance, must make computation^ Involving circular areas as well as stralght- 
sl3ed areas when working with structures like circular-buildings, sjtos, ,o,r tanks. 
In a typical problem, he or she wight find it necessary to determine the number 
of feet 'of insulating material needed for covering a cyl-indrical hot-water storage 
fank of a given diameter and height. The first step in solving this problem 
would be the , calculation of the tank's circumference. The present module gives 
the information needed for finding the area and the circumference of a circle. • 
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•V 




Guide 




T 



This study-.giilde Is designed to help you successfully complete this module. 
Check off „the following, steps to completion as you finish them. 



STEPS TO COMPLETION 



1. Familiarize yourself with the Goal and Performance Irtdicators on the 

. title page of th{^ modul<t . . 

' • X .. *■ 

2. • ■ Read the Introducti;on and study the "information section of the module. 

It is intended to provide you with the math skills necessary to - 
', , successfully complete the assessment portions. 



3. 



I I- 



4. 



5> 




Complete thecal f As^Sj^ssment section'of the nrodule. You may refer to 
thei Information sectipn for Kelp, 

* * 

Compare your Self Assessment answers with the correct answers on the 
Self Assessment Answen^. Sheet inmedia.tely following the Self Assessment 
exam. If you missed rtwre than one of the Self Assessment exam questions, 
g(^ back and Ve-study th^ necessary portipns of the Information section, 
or ask your instructor .iipr help. If you missed one or none of these 
problems, go on to step 5. , * . ^. 

' ' I ' ■ * 

Complete the Post Assess^nt section of the module. Show your( answers 
to the Instructor. It i& recommended that you score 90% or better on - 
those Post Assessment exanjs.with 10 or more problems, -or miss no more 
than one problem on those V^th fewer trtan. 10 problems, bel^re being 
allowed to go on to the next math module. * 



m . u, m.uv i m 
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Information 




FINDING THE CIRCUMFERENCE OF A CIRCLE ^ . ^ ' , ' ' 
The perimeter of an object has been deflnded as the distance around it; cii?cumfer- 
ence is the term employed for the perimeter of a <:ircle or circular-object'.' Any 
continuous part of a circumference is called an arc. 'fhe diameter of a circle is - 
a straight line passing through the center of the circle and tentiinating at the 
circumference. The radius of a circle^is a straight line drawn from the center 
of the circle to any point on the* circumference; it is therefore equal tcone-half^ 
the diameter, j^ee Fig. D-9). ^ " 



CinCUMFERENCt: 
RADIUS 



Fig. D-9. Basic parts of a circle. 



7 




ARC 



DIAMETER 



Regardless of the size of the circle, its circumference 'bears a constant rela- 
tionship to its diameter. This ratio is 3.141& to 1, or roughly 3 1/7 to .1. The 
nuiJber 3.1416 is a "constant" in mathematics; it has-been given the symbot, 
(the Greek letter '"pi'O. If the diameter of a circle is known', the circumference 

» /ff X diameter (or. In 



The following example show^ how the rule would be put "to work in solving a 
practical problem; , • , * 



Problem: Find the circumference of a circle whose radius 1s 10 fee^. 



ERIC 



Rule: C 



step X\ Find the dlainfeter 

V D • 2 X Radius (R) . 
; 2 X R = 20' 

Step 2: Multiply the diameter by 7t - 
20' X 3.1416 

■ ^ 

Answer: C = 62.832' 

By applying the rule for the circumference of a circle in another way, we can find 
the diameter or the radius of a circle if only the circumference is known. Since 
Z ' ff X D, it is also true that D - C r TT' . The steps to be followed in 
solving a typical problem of. this type are shown below: 

♦ 

Problem: Find the radius of a circle whose circumference is 34 inchesT. 

Step 1: Find the diameter" 

'i D » C 7 tr , so D = J4" 7 3.1416, or 10.82" 

. • Step 2: Find the radius 

■• R « 1/2 D • . 

R = 1.0.82' ^2 \ ^ 

A'rl^wer: R ,= 5.41 
FINDING THE AP[EA OF A CIRCLE 

To find the ^a,ife^ of a circle, multiply the radius by itself, then multiply the 

resulting proc|uct by 3.1416 (Tf). The tesult, of course, will be la square 

measure. A number multiplied by itself is said to be squared; the symbol for 

• ^ 2 

squaring is a^HS/ following and slightly above the number to be squared. Thus 5 ^ 

means 5x5, di?; 5 squared. The rule for finding the area of a circle, then, is: 

Axea = TT' X The application of this rule is Illustrated in the following 

)blem: - ' ->:._ * • • . 

. ; ■■■■■ 

Problem: Fintf |bhe;,area (A) of a circle-^hose radius is 20 feet. 
Rule: A"* ty'' x R^' 

Step llv.Find^ the ^square of the radius. 

•4;,R^ * 20' X;20' « 400 sq. ft'; • * 
Step 2: Multiply R^:by v ^ 

3.1416 x .400vvSqV ft. ' 
Answer:. A « 1256.64 sq, ft. . r ♦ 




INDIVIDUALIZED LEARNING SYSTEMS 



S€lf 

Assessments 




Determine the word that belongs in- each blank and write the word in. 



1. The distance around the. rim of a wheel is called the 
wheel. / . . 



of* the 



2, The diameter of a 'Circle is a line passing through thei 
.the circle and termin^iting at the 



3. The symbol TT' , which is the Greek letter 



, "stan'ds for a- 



mathematical constant having the niimbeHca}. Vctlue 



Qf • 



4. The circumference of' a circle is equal toyTf times the circle's- 



5. The 



of a circle is equal to one-half the circle's diameter. 



4 \ ' 

6. The arfea of a circle is foQnd by the following formulae A =77^ x 



measure. 

■ / 



7. The area of a circle is given In. units of 

8. If the rajius of a circle is 5 inches, the circumference of the circle J s 

inches. * 



I * 



9. If the cir^cumference of a circle Is 9l5 inches, the diameter 'of the circle is '* 
• (to the nearest inch). 



10. The area of a circle having a radius of 10 inches is 
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Self nssessment 
flnswers 



. circumference 

\ . 

2. center, edges 



- 3. pi, 3.1416 
4. diameter • 
^. radius 



6J radius squared or R' 



7. square 
-8.. 31.14 inches 

« 

9. 30 inches , 
10. 314 sq. inches 



/ 





J 
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Post 

Asisessmerit 




Listed below eac^ j)roblem are four possible answers. Decide<which of the four is 
correct, or most nearly .correct; tHen . write the letter for that answer in the 
blank space to the leyft of the problem. 



1. 



The circumference of a'hole'14" in diameter is how many inches? 
b, 49.38+ 



c. 58.39+ 

d. 59. -98+ 



. 2. 



Wh^ is the area in $quare inches of a circular vent hole 30" in diameter? 
a. 607.58+ 'c. 807.58+ ' ' 



b. 706.860 



N d. 857.850 



3. 



The area of a circular cei Ting with a radius of 12' is^ how many square 
feet? * 



a. * 425.930 v 

b. 452.39+ 



c. 493.390 
d; 857:850 



4. 



The area of a circular putting green with a radius of 17' is how many 
square feet? . , ^ ; ; 

a, 907.92+ 

b. 509.72+ 



c. ^,002.720 
■d. '1,007.92+ , 



5. 



A pole-hole in the second-story floor of a firehouse has a radius of 22". 
What is its circumference in inches? 



av 123,230 ' 
b. 132.32+ 



c. 138.23+ 

d. 148.320 



6. 



The area of a circular swirrining pool with a radius of 10' is how many 
square feet? ■ ^ 

c. 341 .46+ V 

d. 364.16+ 



a. 304.16+ 

b. -314.16+ 



__^^he^area of a circular "skating rink with a radius is how many square 



^a. 5,026.56+ 
b. ' 5,062.650 



c/ 5,206.560 
d. 5,506.26+ 



102 



'■■i 



/ <■ .r 



8. 



/ 

10. 



A merry-go-round at an amusement -park has a radius of 33'. What is its 
feet? L ■ ' ' • 



" ci ^'cumf erence i n 

■ a. 179.04+ 
, b. 197.34+ 



c. 206.34+- 

d. 237.04+ 



^ A water tank has a diameter of 8'6". What .is its circumference in feet? 



a. 20.70 

b. 23.33+ 



\ 



c. 25.250 

d. 26.70+ 



What is the area of a circular floor with a diameter of 10'6", to the 
nearest square 'foot? 



a. 85 

b. 86 



c. 87 

d. 88 



\ 



< * 



7 - -i . 



••.v. 
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16.10 




, The ■apprentice wi^ b.e able to / 
compute prpblems involving ai:-eas. 
. ' of plane figures and volupes of 
v-v solid: figures- • V , 



0 



' ' . . ■. : ■ ■ • ' . V ? .* ^'i/f r ^y'- '/.'^■ ty'f.* 

; i .v^.Conipute.. arcfi'^o^^-por^l^ 



2,v/ CofnpjUtis Volunie^^^ 'i 



■( ■ i ri ii l i l iii r iii i ii ii iiii in i ti i i i ^ i | i ir i fjry i | i i ii i iiiiiiii(< j (iii^ ni ii N i V i |i | - >l j iii i fl i|ii i >iii ff/ i ; i^ ^ ^ ^^^^^ ^ 
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' ifcv prey-t ous modul es , vspki f i^^^^^ two , Jiaye dertK?h$trat$dX^ 

^ of^irath^artd its applica]^^^ 
^ : %i 1;^/ -^Some'-ti^pe^^ 

' '^■■V-'" ^ - -- "'^ • ''^S'^v^^^^^^ • ^;;:.^-vHv^^05t^ ■■■;:'•■ 
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This Study gqide is designed to help yqu successf Ml ly complete t rnoduje. 
Xheck off the following steps to completion' as you finish tbem. 

• STEPS to COMPLETION • ^ 



1, 



familiarize yourself with the GbaT and Performance I njiica tors -on the 
title page. of. this module, • 



2. 



Read the. Introduction and study -t-he 'Information section of the module. 
It is fntended to provide you with the math skills necessary to 
successfully complete the. assessment portiqns. • V- 



3. 



Complete the Sfel f Assestment section of the module. You. may ref§r to 
the Information section for help. 



4. 



Compare your Self Assessment answers with the' correct answers on the . 

,Self Assessment Answer Sheet immediately folloy*ing the Self Assessment 
exam* If you massed more than one of the»Self Assessment exam questions, 
go back /nd Ve-study the necessary f)ortions of the Information section, 
or ask, your instructor for help. If you missed orte or none of these 

„ problems, go on to step 5. 

Comp.lete the Post Assessment section of the module. Show your answers 
to the instructor., It is recommended that you score 90% or better on ' 
those Post Assessment exams with JO dr more problems, or miss no more 
.ttian one problem on -t ho ^6- with feweV than 10 p»jfblems, before being 
allowed to ^ on- to the. next math module. 
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Information 




AREAS OF PLANE FIGURgS 



PARALLELOGRAM 



A - 0 K H 



TRAPEZOID 



A H 



TRIANGLE 



B M H 



REGULAQ/OLYGON 



H 



T 

H 




A SUM OF SI DES (S) 




VOLUMES OF SOLID FIGURES 
% 



(rectangular SOLIDS 



V - L K W M H 



PRISMS 



V - AREA OF END H H 



CYLINDER 



CONE 



V - ITR^ K H 




/ 



H 

_i 




\ 
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A5S€ssm€nt 




Referring to the Information section, select your own numbers^or the various 
bases/ heigh ts,^ll^gths, widths, \ etc. , and work out at least ofie formula for 
each of the 12 area #d volume figure's on the Information sheet. 
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Self Assessment 
Answers 




7 



The problepis completed by students working on this module will be evaluated 
Individually by. the Instructor, 

\ ' 



J 



f 
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R'^-^rrlng to the Information section of this module,' answer the foMowinfif 
questions. 



1. What is the volume of the cylinder if the radius (R) is 6 inches and the ' 
height is 8 inches? ^ » * 



2, What is the volume of the sphere if D is 11. 4' inches? 



3. What is the area of the regular polygon if each sidf is 2.5 inches and 

the R (radius) is 3.6 inches? / 

«r ^ ■ 

4. What is the total volume of the cylinder and the cone if the height of each 
is 9 inches, and the R (radius) of each is 4.5 inches? 
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.METI^ICS 




Goal: 



The apprentice will be able to 
make conversions between the 
English and metric systems of 
measurement, > 



-ERIC 



Performance Indicator!: 



1 . Convert English ,to metric 
measurements. 

2, * Convert metric to English 

measurements. 
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Introduction 



Through the years more and more countries have begun using the metric system. 
The United States Is changing from the English FPS (Foot-Pound-Second) system to 
SI metrics. - It Is therefore liltortant that we become familiar with the metric 
units and their relationship to the familiar English units. 



\ 
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Study GuidE 




This study guide 1s designed to help ybu successfully complete this module, 
Check -off; the following steps to completion as you finish theih. 



■4 



1: 




STEPS JO COMPLETION 



\ 



Familiarize- yourself /with, the Goal and Performance Indicators on the 
title page of this module. 



Read the. Introduction and study the Information section of*the module. 

.-- . . " < . * ■■ ■ 

It Is 'Intended to provide -you with the math*;5k1lls pecessary to 

successfully complete' th^ assessment portions, I ^ ' ^' 

• .' 

Complete the Self Asscf^'^meot section of the module. You may refer to 

the Information secaon for help. " ^ ' ^ 



4; 



5. 



Cpmpare your Self Assessment answers with the- correct answers on the 
Self Assessment Answer Sheet immediately following the Self Assessment 
exam. If you misse<l more tf^n one, of the Self Assessment exam ^questions, 
go b^^flTalTd re-study the necessary portions of the Information section, 
or ask your instructor' for help. If you missed one or none of thise 
problems, go on to steps5. ^ 

Complete the Post Assessment section of the module, stiow your answers 
to the Instructor. It is recommended that you score %% or better on 
those Post Assessment exams with ^0 or more problems, or miss no more than 
one probl^on those with fewer than 10 problems, before being allowed . 
to go on to the next math module. 
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The official name of the new metric system \s "System International de Unite." 



Its abbreviation is "SI." 



■J 



Although this module will not .cover all of it, the following seven areas are tfiose 
.In which metrics come into play: ^ v. 



Quantity 



SI Unit 



SI, Symbol 



Length ^ 


metre ^ 


m 


Mass (weight) s 


kilogram 


1<g 


Time 


second 


s 


Temperature 


degree Kelvin . 


K 


Electric current 


ampere 


A 


Luminous intensity 


candela 


^ cd 


Amourrt of substance 


'mole 


mol 



) 



The area of measurement of length and distance is our primary concern hereOi^Here 
are a few fundamentals of the metric system: 



f. 



1 inch= 25.4 millimeters 
■2.54 centimeters 

1 foot »' 30.48 centimeters 
« 3.048 decimeters 
« 0.3048 meters 



10 millimeters = 1 centimeter 
10 centimeters " 1 decimeter 
10 decimeters « 1 meter 
10 meters « 1 decameter 
10 decameters = J. hectometer 
10 hectometers » 1 kilometer 

V 
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CONVERSIONS . . \ , ^ . 

The following information provides us with all we need to know about" con vertirrg 
our system of inches »Yf^et, yard's, etc. to metric values: 



Inch X 2SA '« nri 
incji X 2^5 « cm* 
inch X' .025 r.m 




A l^ot X 30.5 = cnf^ 
Vr ^ foot xi).305 -nn - ^ , 

yarcl\) 0.91 = m ' ^ 
mile X 1.6 = km 

The following information enables us to convert metric yalues to inches, »feet, 
yards, etc. .'^ 

* ■ \ . ■ - 

. ' millimeters (mm) x 0.039 » inches. 

centimeters (cm) x 0.39 = inches ^ 
me^ters (m) x^39.4 = inchej 
centimeters x 0.33 = fiset 
meters x 3.28 = feet 
meters X 1^.09 = yards ' . . 

kilometers (km) x 0.62 = miles 

Example: A board is 46 inches long. How many centimeters long is it? 

The table t^lls us that if we want to convert "inches to centimeters, we 
multiply the number of inches by the converstion factor of 2.5. 

Answer: , 46 inches x 2.,5= 115 cm 

- • ' , ' ... 

^Example: A Swiss watch measures 21 millimeters across its face. How many inches 
is it? • ' 

The tabj[e tiells us that if we want to convert millimeters to inches, we 

multiply the number of millimeters by the converstion factor of ,039. 
Answer: 21 mm i .039 « .819 inches 



INDIVIDUALIZEO LEARNING SYSTEMS^ 





4^ ..A centiipeter is 

. V 0 . 



5. A' is . 



the size of a cm.' 



(Jetgrmine how marty^cm areJn a foot you wouj'd multiply 
inches* ; , 



7. .To determine how mari^ mfljijfneters are in a CiShtimeter you would 
by 10. ' - * 



Complete the phrases below, /eferri^ig to the Iriformatlon s^tioO^a^s necessary. ; ' 

r 1 To determ,ine how many millimemters are in ^an.,1nch,::)^pu fiiultiply by , ; ■ . .. ' v. 

. ■ ' ° ' - , ■ - ■ ', ' ■ - \' V^ ■■■■^""«^S'^■^^■ 
'2'". there afe' ' centimeters^ in. a •meter;- . 

'I 

,3. • cm equals one inch. 

times as large as a mm. 



8. A meter consists of 

9, A meter consists -of 



10. There are 



i.. 



feet, 
inches. 



mm ip a me.ter. 



0 
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■f. 25V4. 



V. 



2. 100 

3. 2.54 ^ 

4. 10 



5. pne^-tenth (1/10) 



6. 2,5, 12 



7. multiply 



8. 3.28 



9. ^39.4 



10. 1,000 



, - 
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Assessment 




< • 



Compute the answers to the following problems and write the arrsweirs-ln the blh(^. 



1 . 3 Inches = _ 

2. 6.5 yards = 

3. 6.5 yards = 

4. 12.7 cm = 



5. 7 feet 

6. 1 ih.ch 
7,, ,1 cm = 
8. - l mm = 



9. 1 foot « 
10. 1500 cm ' 



cm 



meters 



cm 



inches 



meters 



cm 



mm. 



cm 



cm 



ft, 
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